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1.0 INTRODUCTION 

Rust Environment & Infrastructure (Rust), on behalf of Waste Management of Illinois, Inc. (WMII), 
has prepared this report to summarize the results of various previous investigative activities at 
WMII's property known as the Interlake Site (the Site). WMII has conducted environmental 
assessments at the Site and is presenting this Site summary report in accordance with the Illinois 
Environmental Protection Agency (lEPA) Pre-Notice Cleanup Program. 

This report summarizes the activities presented in three reports previously submitted to lEPA by 
WMII and presents WMII's recommendations for future activities at the Site and a proposed 
schedule to implement the recommended actions. This report also summarizes the results of data 
gathered at the Site by various State of Illinois agencies and United States Environmental Protection 
Agency (USEPA). 

1.1 lEPA SITE REGISTRATION AND GENERAL INFORMATION 

The Site is registered with the lEPA as the Interlake Landfill Site. The lEPA Site Number is 
0316000025. No operating permits have been issued for this Site by the lEPA or the USEPA. 

1.1.1 Site Location 

The Site is located east of Lake Calumet in Cook Coimty, Illinois and within the corporate limits of 
the City of Chicago (see Figure 1). The Site is approximately 14 miles south of downtown Chicago 
and lies within a large industrial belt along the south shore of Lake Michigan. The Site is 
approximately 280 acres in size and bounded by the 116th Street right-of-way to the south, the 110th 
Street right-of-way to the north, the Stony Island Avenue to the west, and the Norfolk and Western 
Railroad spur on the east. Geographically, Lake Calumet lies to the west, the Norfolk and Western 
Railroad yard is to the north. Acme Steel, Inc. is to the east, and Paxton Landfill is located south of 
the Site. 

1.1.2 Program Participant Information 

The following program participant information is provided: 

• Site Owner and Point of Contact: Waste Management of Illinois, Inc. 
Mark Leibrock, P.E., CHMM, 
Remedial Project Manager 
P.O. Box 7070 
Two Westbrook Corporate Center, Suite 1000 
Westchester, Illinois 60154 
Telephone: (708) 409-3594 
FAX: (708)409-3314 
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• Consultant: Rust Environment & Infrastructure 
Keith Bandt, P.E., Project Manager 
3033 Campus Drive, Suite 175 
Minneapolis, Minnesota 55441 
Telephone: (612)551-2460 
FAX: (612)551-2499 

1.2 BACKGROUND INFORMATION 

1.2.1 Ownership and Previous Use 

WMII purchased the Site in 1981 from the Interlake Companies, Inc. (Interlake) and other parties. 
WMII had purchased the Site for ftiture development as a landfill but no longer plans to permit the 
Site as a landfill. 

The southern and eastern portions of the Site were previously used by Interlake for landfilling of 
by-products from their steel-making and coking operations. The northeastern portion of the Site was 
used for mining of sand and gravel. The northwestern portion of the Site was used for the disposal 
of construction debris and the north-central portion of the Site was previously an automobile 
junkyard. The eastern portion of the Site along Stony Island Avenue has, historically, been plagued 
with the illegal dumping of debris including: automobiles, appliances, building materials, household 
refuse, etc (Figure 2). 

Approximately 87 acres of the central portion of the Site has been defined as a wetland by the U.S. 
Army Corps of Engineers Special Area Management Plan for the Lake Calumet Region. 

1.2.2 Surrounding Area Land Ownership and Use 

The Site is bordered on three sides by heavy industry. The west side of the Site is bordered by Lake 
Calumet. To the north is a railway switching yard operated by Norfolk and Western Railroad; to the 
east is a coking operation formerly operated by Interlake and presently owned and operated by Acme 
Steel, Inc.; and to the south is the Paxton Landfill. Another landfill, the Land and Lakes Landfill, 
is south of and adjacent to the Paxton Landfill. Northeast of the Site is the Metropolitan Sanitary 
District (MSD) Landfill which was recently closed. All of these industrial operations are potential 
sources of contamination at the Site. 

The Norfolk and Western Railroad property is utilized for a variety of railroad operations. Listed 
below are general railroad operations currently being performed on this property: 

• Locomotive maintenance. 
• Bulk petroleum and lubricant storage. 

Railroad tie storage. 
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Acme Steel, Inc. (previously operated by Interlake) operates the coking facility to the east of the Site. 
Listed below are operations at the Acme Steel, Inc. facility: 

• Bulk coal storage. 
• Coke production. 
• Machinery maintenance. 

The Paxton and the Land and Lakes Landfills are currently open and accept municipal and industrial 
wastes for disposal. 

The MSD Landfill has been closed and is now operated as a golf course. 

1.3 TOPOGRAPHY, GEOLOGY, AND HYDROGEOLOGY 

1.3.1 Topography and Surface Water Drainage 

The Site is relatively flat. Eighty-seven acres in the northern and central portions of the Site are 
classified as wetlands. The southern portion of the Site is composed of general fill material. The 
dryer portions of the Site are covered with native grasses and wildflowers as well as some trees. 

Previous use of the Site has created a substantially altered terrain. It is estimated that the current 
topographic elevation of the Site is approximately five feet above its unaltered, natural elevation. 

Surface water drainage at the Site is generally south-southwest and toward Lake Calimiet. The 
watershed area that drains onto the Site is delineated oh Figure 5. 

Indian Treaty Creek enters the Big Marsh through the 36-inch corrugated metal pipe (CMP) under 
the railroad as shown on Figure 2. The inlet of the CMP is known to be clogged to near full depth 
with railroad ties and sediment which has inhibited flow through the culvert. This 36-inch CMP is 
the only surface water inlet to the Big Marsh wetland. The culvert is situated on the right-of-way 
ovmed by the Norfolk and Western Railroad. 

Downstream of the 36-inch CMP, Indian Treaty Creek enters the Big Marsh. Approximately 
75 acres of the Big Marsh is open water. The depth of the open water portion of the Big Marsh 
currently ranges from approximately 1 to 4 feet and proves a suitable wetland habitat for breeding 
populations of many rare, threatened, or endangered shorebirds, waterfowl, and marsh birds. Water 
levels in the Big Marsh are currently controlled by a water level control structure. Base flows (2 to 
5 cubic feet per second) normally travel from the Big Marsh to the Southwest lagoon through a 
24-inch culvert with a water-level-controlling stop log structure installed as a part of a wetland 
enhancement project. 

Surface water travel through an outlet installed in the water level control structure from the Big 
Marsh into the Southwest Lagoon. The Southwest Lagoon open water wetland occupies about 
8 acres. The Paxton landfill lies just south of the Southwest Lagoon. A perimeter swale system 
largely prevents conveyance of runoff from the Paxton Landfill into the Southwest Lagoon. 
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Topographic mapping obtained in 1992 and 1982 indicates the area just east of the Southwest 
Lagoon and north of the Paxton Landfill does not contribute surface water runoff to the Southwest 
Lagoon. 

Surface water exits the Southwest Lagoon through a swale which parallels the east side of Stony 
Island Avenue. The swale conveys flow to a twin 36-inch (CMP) culvert under Stony Island 
Avenue. The culvert discharges directly into a small area of Lake Calumet. The bed of the swale 
upstream from the twin 36-inch CMP has been filled with sediment to the point where the inlet of 
the twin 36-inch CMP is clogged to almost full depth vvdth sediment and railroad ties. The sediment 
and debris clogging the swale and culverts has been reported to back water up into the Southwest 
Lagoon. 

1.3.2 Geology 

The geology of the Site was defined during Canonie's advancement of 28 borings to various depths 
and reported in Hydrogeologic Investigation. Interlake Site. Chicago. Illinois: prepared for Waste 
Management Inc., Oak Brook, Illinois; prepared by Canonic Engineer; dated June 1982. 

The fill areas generally drair; through to an undisturbed sand layer (what remained after mining) 
which is underlain by an unconsolidated till layer. The thickness and lateral distribution of the 
undisturbed sand layer is depicted in geologic cross-sections A-A to D-D, Figures 14 to 17 of the 
Canonic (1982) report. The sand layer is thickest near boring B-7 where it is approximately 20 feet 
thick but averages approximately 5 feet thick across the site. In localized areas of the site, the sand 
layer has been completely removed by mining. Backfill materials lie directly on the Tinley till at 
these areas. The unconsolidated till is characterized by sand, silt, and clays. In some areas of the 
Site, as was reported in the Canonic report (June 1982), the silts and clays exhibit permeabilities 
characteristic of fine grained soils. Sfratified drifts comprised of coarser grained materials are 
common at the base of each till layer. The sfratified drifts are ice channel deposits and are generally 
discontinuous, seldom yielding large amounts of water. Canonic (1982) reported in-field hydraulic 
conductivity values calculated from test borings drilled at the site in the Tinley and Valaparaiso tills 
at 9x10"* and 9x10' cm/sec, respectively. Duwal (1989) calculated an in-situ hydraulic conductivity 
of 5.9x10"̂  from falling head test done on groundwater monitoring well MW-2 installed in the glacial 
till at the site. Although well yields were not specifically reported in either investigation, the well 
yields corresponding to hydraulic conductivity values in this range are anticipated to be low. As 
previously mentioned, detailed presentation of the Site geology is given in Hydrogeologic 
Investigation. Interlake Site: Canonic Engineers, June 1982. 

1.3.3 Hydrogeology 

The hydrogeology of the Site was defined through the installation and evaluation of data from 20 
Site monitoring wells and piezometers and reported in Hydrogeologic Investigation. Interlake Site. 
(Canonic, 1982). 

Shallow groundwater in the imexcavated sands and fill flows west-southwest toward Lake Calumet. 
The gradient across the Site is relatively flat. Due to the flat horizontal gradient and lack of a 
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vertical gradient, groundwater flow rates across the site are slow. The rate of flow of the 
groundwater was not reported for the unexcavated sands and fill in the Canonic (1982) or the Duwal 
(1989) reports, however, Duwal states that "the velocity of the groundwater flow is usually very 
slow, on the order of less than a meter per day." Duwal also describes the possibility that the 
heterogeneous nature of the fill may provide conditions for preferential flow paths in the fill where 
the flow velocity is higher. 

The groundwater flow pattern at the Site was established and reported in the Canonic report (June 
1982). The Illinois State Water Survey (ISWS) has been interested in determining the relationship 
between shallow groundwater levels and surface water levels at the Site. The study that the ISWS 
sponsored, Event-Based and Seasonal Precipitation Effects on Shallow Groundwater - Wetlands 
Interactions Near Lake Calumet. Southeast Chicago. Illinois. Kermeth Duwal, 1989, (Appendix E) 
shows that each of these water levels are directly related (as the surface water level drops so does 
the shallow groundwater level). Surface water is in direct connection with the shallow groundwater. 

Figure 3 shows the piezometric surface map of the bedrock aquifer. The piezometric map was 
developed by Canonic (1989) from groundwater elevations measured in wells installed in the 
bedrock below the unconsolidated deposits across the site. The map depicts the gradient and flow 
direction within the confined bedrock aquifer. 

The bedrock piezometers currently have a historical water quality database. As described in 
Section 2.1.1, groundwater samples collected in 1989 (lEPA) and 1982 (Canonic) from wells 
installed in the unconsolidated deposits and within the Silurian dolomite bedrock beneath the site 
did not exhibit contamination above regulatory thresholds. Contaminants detected were attributed 
to contamination of the drilling fluid (benzene. Canonic, 1982) and upgradient off-site sources 
(acetone, lEPA, 1989). Cravens and Zahn (1990) sampled one of the bedrock wells on site as part 
of a water quality study performed by the Illinois State Water Survey for the Lake Calumet area. 
No contaminants were detected in this groundwater sample. One of the conclusions of this report 
for the Lake Calumet area was: 

"Although inorganic and organic contaminants have been detected in a few samples from 
the Silurian dolomite aquifer in both water-supply wells and monitoring wells, the 
contamination is not attributable to natural groimd-water transport through geologic 
materials overlying the bedrock aquifer." 

The reason given for not attributing the contamination detected in the off-site bedrock wells in the 
Lake Calumet area to contamination above the aquifer was the presence of the thick till sheets which 
overlie the bedrock. Scattered instances of contamination detected in off-site bedrock wells in the 
Lake Calumet area were attributed to cases where man-made breaches in the till sheets allowed 
access to the bedrock. Since the Tinley and Valparaiso tills are intact at the site, they are a natural 
barrier to flow into the deeper bedrock unit. Field hydraulic conductivity testing performed by 
Canonic (1982) indicated low permeabilities for these two tills (9x10'* and 9x10"' cm/sec, 
respectively). These low hydraulic conductivity values provide further indication of the confining 
properties of the tills overlying the Silurian bedrock at the site. 
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As previously mentioned, a detailed description of the Site's hydrogeology is presented in 
Hvdrogeologic Investigation. Interlake Site: Canonic Engineers, June 1982. 
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2.0 PREVIOUS REPORTED ACTIVITIES SUMMARY 

Since 1982, WMII has contacted with various companies to complete work at the Site. This work 
includes: 

• A hydrogeologic investigation completed by Canonie Engineers in 1982; 
• Analysis of groundwater samples completed by WMII's Environmental Monitoring 

Laboratories (EML); 
• A geophysical investigation completed by ICF Kaiser Engineers in 1990; 

Sampling of surface and groimdwater and a waste delineation study completed by Integrated 
Sites, Inc in 1992; and 

• Surface water and sediment sampling and a waste delineation study completed by Rust 
Envirormient & Infrastructure in 1994. 

Information from each of these activities has been previously presented to the lEPA and is 
summarized in this report. Additional information which is summarized in this report has been taken 
from the USEPA Screening Site Inspection (SSI) Report and lEPA reports regarding water quality 
and background conditions for inorganic compounds in soil at the Site and in the Lake Calumet area. 
Also included in this report, is site hydrogeologic information which was collected and published 
by Kenneth G. Duwal. Mr. Duwal conducted a study at the Site which related event and seasonal 
precipitation effect on the Site groundwater and Site Wetlands. This study, Event-Based and 
Seasonal Precipitation Effects on Shallow Ground Water-Wetlands Interactions Near Lake Calumet. 
Southeast Chicago. Illinois: Kenneth G. Duwal; B.S., University of Illinois at Chicago; 1989, is 
provided in Appendix E of this document. 

2.1 GROUNDWATER SAMPLING 

Past activities at the Site included the installation of 20 groundwater monitoring points. These 
monitoring points include both shallow zone and deep zone monitoring wells. To fiilly characterize 
the groundwater at the Site, these monitoring wells have been sampled, sporadically, since their 
installation in 1982. Figure 2 shows these groundwater monitoring well locations. Table 1 provides 
a summary of the well construction details and Table 2 provides a summary of the sampling 
activities that have been completed at each of the wells. 

2.1.1 Groundwater Sampling Results 

Groundwater at the site has been sampled since 1982. The groundwater samples were initially 
analyzed by Canonie. Groundwater samples were also collected and analyzed by the lEPA and 
USEPA for various purposes. Table 3 summarizes the analytical results of the groundwater 
sampling activities. 

Based on the results of past investigations at the Site (Canonie and USEPA), it has been determined 
that groundwater enters the Site from the northeast, northwest, and southeast, and flows to the 
south-southwest, generally towards Lake Calumet. The shallow groundwater flow in the 
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unconsolidated deposits is shown on Figure 4. The deeper portion of the groundwater follows the 
contours of the bedrock siirface which indicates a flow towards the south-southeast. Figure 3 depicts 
groundwater flow at the bedrock surface. 

Based on the reported groundwater flow direction, groimdwater monitoring well nests ST-2 and 
ST-3 are located upgradient of the Site and monitor the quality of the groundwater flowing towards 
the Site. The analytical results from samples obtained from monitoring well nests ST-2 and ST-3 
indicate that the volatile organic compoimd (VOC) acetone, detected in wells ST-2D, ST-3D, and 
SS-2D, most likely results from an upgradient and off-site source. Also, the 1982 groundwater 
sampling event detected benzene above the lEPA Class I Groundwater Remedial Objectives. 
Benzene was measured in all wells in 1982 including the background well. The presence of benzene 
m the background well sample in 1982 indicates that the benzene was likely due to contamination 
either in the sample bottles or at the laboratory. A second groundwater sampling event performed 
in i I9^ did not detect benzene in any of the groundwater samples. 

During the 1989 groundwater sampling event, one semi-volatile organic compound (SVOC) was 
measured in three site monitoring wells (ST-2D, ST-2D, and SS-ID). This SVOC, 
bis-2 ethylhexylphthalate (BEHP), is a common laboratory analytical equipment plasticizer and 
when detected at low levels, is generally attributed to laboratory contamination. In these three 
monitoring wells, BEHP was detected at low levels and, therefore, was attributed to probable 
laboratory contamination of the samples. 

Inorganic compounds detected during groundwater sample analysis are within State of Illinois 
acceptable limits as established by the ISWS as background conditions for the Chicago mefropolitan 
area. 

Appendix A contams copies of the analytical results of groundwater sampling performed at the Site 
and presents analytical results for samples collected by Weston for VOCs, semi-volatiles, pesticides, 
and inorganics and split samples for VOC analysis collected by WMII. Tables providing the lEPA 
Class I Groimdwater Remedial Objectives are provided in Appendix D. 

2.2 SURFACE WATER SAMPLING RESULTS 

Surface water at the Site has been sampled since the 1980s. The surface water has been 
characterized by ICF Kaiser, Integrated Sites Inc., and Rust. Surface water samples were also 
collected and analyzed by the lEPA for a USEPA CERCLA Site Screening Inspection (SSI), for a 
hazard ranking, and for confirmation sampling. The surface water sampling point locations are 
shown on Figure 2. Table 4 provides a summary of the analytical results of the surface water 
sampling performed at the Site. 

Surface water enters the Site from two areas along the northern border of the Site. Surface water 
samples were collected at: SW-4 where the Indian Treaty Creek enters the Site; and SW-7 and 
SW-12 where a drainage channel enters the Site. Surface water inlets and surface water sampling 
locations are shovm on Figure 2. 
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No VOCs or SVOCs were detected in surface water samples from these locations at levels above the 
State of Illinois Water Quality Standards for Class III Special Resources Groimdwater (Appendix D). 
Surface water sampling did indicate sporadic exceedence of four inorganic compounds, as follows: 

• One exceedence for cyanide in 1990; 
• One exceedence for chromium IV in 1990; 
• One exceedence for mercury in 1990; and 
• One exceedence for lead in 1991. 

The multiple exceedences for the inorganic compounds boron, ammonia (unionized), and iron can 
be attributed to Interlake's disposal of slag and steel making by-products at the Site. Boron is a 
compound typically used in the hardening of steel. Iron would be is an expected component of the 
slag present at the Site. Ammonia was used in the gasification process in the coking ovens. 
Ammonia may Jilso occur naturally as decaying plant material is washed into the surface waters of 
the Site. 

Appendix B contains the results of the surface water sampling conducted at the Site. Appendix B 
presents each szimpling event arranged in chronological order. Tables providing the lEPA's Water 
Quality Standards are provided in Appendix D. 

2.3 SOIL AND SEDIMENT SAMPLING RESULTS 

The soil and sediment have been sampled at the Site since 1982. Soil samples were collected and 
analyzed by Canonie Engineers during their hydrogeologic investigation, during the USEPA SSI and 
during the ICF Kaiser investigation. The location of soil and sediment sampling points is shown on 
Figure 2. Table 5 summarizes the results of the soil and sediment sampling and compares those 
results to the regional background levels and to the lEPA's Soil Remediation Objectives. 

Generally, the inorganic compounds measured in the soils and sediments at the Site fall into the 
established range of background conditions for the Chicago Metropolitan Area. The background 
conditions for this area are presented in Table 2 of the lEPA publication IEPA/ENV/94-161, A 
Summary of Selected Background Conditions for Inorganics in Soil. There were two inorganic 
compounds measured above the published background conditions at the Site. Selenium was 
measured once at a concentration of 4.6 mg/Kg at sampling point X-101. The published background 
range for selenium is from <0.12 mg/Kg to 2.6 mg/Kg. Cyanide was measured at a concentration 
of 4.2 mg/Kg at sampling point X-107,3.37 mg/Kg at SW-4, and 2.81 mg/Kg at sampling point SW-
12. The published background range for cyanide is from <0.07 mg/Kg to 2.7 mg/Kg. The lEPA soil 
remediation goal for cyanide is 0.2 mg/l as measured by TCLP testing. Analytical results for soil 
and sediment samples X-101 to X-108 were collected by lEPA in 1989 and analyzed for VOCs, 
semi-volatiles, PCB pesticides, and inorganics. Sediment samples were collected m 1994 by WMII 
and analyzed for cyanide. Both sets of analytical results are presented in Appendix C. Based on the 
20 times dilution factor, which is inherent in the TCLP method, the observed soil and sediment 
cyanide concenfrations would be diluted below lEPA Soil Remediation Objectives. The process of 
changing a contaminant concentration of a solid to a contaminant concentration in 2 liters of liquid 
results in a lowering of the concenfration by a factor of 20. Assuming complete leaching occurs 
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during the TCLP procedure so that all of the contaminant in the solid leaches into the liquid, the 
solid concentration will be diluted by a factor of 20 in the resulting liquid. Incomplete leaching 
would result only in a lower concenfration in the liquid. Therefore, it is logical to assume that TCLP 
results would be lower than the concentration of total metals in the soil and sediment. 

Ten SVOCs were detected in soil and sediment samples collected during the lEPA SSI (samples 
X-101 to X-108). With the exception of benzo (a) anthracene, chrysene, and benzo (k) fluoranthene, 
these SVOC concenfrations are within an order of magnitude of the lEPA's Soil Remediation 
Objectives. Additionally, as these SVOC analytical results are over 6 years old, it is possible that 
these SVOC concentrations are now lower due to natural biodegradation and may have degraded to 
levels which no longer exceed regulatory threshold values. 

No VOC concentrations were measured in any of the soil or sediment samples above the laboratory 
method detection limits or above the lEPA's Soil Remediation Objectives. 

The results of the soil and sediment sampling conducted at the Site are presented in Appendix C. 
The results of each sampling event are presented in chronological order. The tables providing the 
lEPA's Soil Remediation Objectives, proposed 742 rules (Tiered Approach to Cleanup Objectives), 
and the lEPA's report on inorganic background conditions are provided in Appendix D. 

2.4 GEOPHYSICAL TESTING 

A geophysical (electro-magnetic) survey of the Site was completed by ICF Kaiser in 1990, to 
identify areas of previous land-filling at the Site. The elecfro-magnetic survey determined there were 
anomalies in three different areas. These areas are labeled as Areas A, B, and C and are shown in 
Figure 2 . These areas were investigated further by the use of Test Pits. Integrated Sites, Inc. 
investigated Areas A and B, and Area C was investigated by Rust. 

The results of the test pits advanced in Area A showed that this area had been used mainly as a 
disposal area for slag and other bi-products from Interlake's steel manufacturing processes. Some 
burned municipal waste was also documented in the test pits from Area A. A TCLP analysis of 
white material collected from one test pit located in Area A resulted in a benzene concenfration of 
2.8 mg/l (Integrated Sites, 1991) which is above the soil cleanup standard for benzene of 0.5 mg/l. 

The results of the test pits advanced in Area B determined that "tar like" material was present in five 
of the nine test pits based on qualitative visual observations. The test pits which contained "tar like" 
materials are shown in Figure 2 of the Integrated Sites Workplan (1991). The four test pits that did 
not have "tar like" materials present generally had a surface layer of red dust (believed to be waste 
from the iron and steel production), underlain by construction debris and burned municipal waste 
or slag, which was underlain by peat. Section 3.2.4, Investigation of "Tar Like" Materials, presents 
the proposed future activities for this area. 

The results of the six test pits advanced in Area C determined that no materials of concern (i.e., -
buried containers) were present. 
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3.0 CONCLUSIONS AND RECOMMENDATIONS 

3.1 CONCLUSIONS 

3.1.1 Groundwater 

Groundwater enters the Site from the northeast and northwest. The shallow groundwater, sampled 
during 1982, detected the presence of benzene above State of Illinois Class I groundwater standards 
(Canonie, 1982). However, groundwater samples taken from the background water well (shown as 
BG-1 in Table 3) also detected benzene in concentrations above these standards. Therefore, the 
presence of benzene in these samples is likely to be from contaminated sample containers or from 
laboratory interferences. 

Deep groundwater enters the Site from the northeast. Based on this, deep groundwater sampled from 
wells ST-2D, ST-3D, and SS-ID is believed to be representative of the quality of groundwater 
entering the Site. As was shown in Table 3, exceedances of lEPA groimdwater standards are due 
to contaminated groundwater entering the Site. Therefore, it is WMII's opinion that the past 
activities at the Site have not impacted the Site's groundwater. 

3.1.2 Surface Water 

Based on the lEPA's Water Quality Standards, concentrations of inorganic compounds have been 
exceeded in the Site surface waters. No lEPA standards were exceeded by the VOC or SVOC 
detections in the Site surface waters. 

The highest levels of inorganic compounds were measured at sampling points SW-4 and SW-12. 
Sample point SW-4 is located where Indian Treaty Creek flows into the Big Marsh. Sample point 
SW-12 is where a drainage ditch discharges surface water from the area north of the Site into the 
Big Marsh. 

Elevated ammonia concentrations can be related to the seasonal growing cycles. Ammonia was 
measured at its lowest during the end of the growing season and measured at it highest just before 
the start of the growing season. This correlates with cyclic plant uptake of ammonia during its 
growing season and the ammonia being released back into surface water from decaying plant life. 

The occurrence of the inorganic compound boron in the surface water may be associated with the 
by-products from the production of iron and steel found at the Site. Boron is typically used in the 
steel hardening process. Boron was detected at seven of the twelve surface water sampling points. 
However, the greatest boron concentration was found at sampling point SW-4, which is where the 
Indian Treaty Creek enters the Site. With the exception of one detection (out of seven sampling 
events) at SW-5, and the detections at the SW-4 sampling location, all other boron levels are within 
0.5 mg/Kg of the lEPA's Water Quality Standards (1.0 mg/Kg). 
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Cyanide and mercury were detected only at sampling point SW-12. As previously stated, SW-12 
is the point where an off-site drainage ditch empties into the Big Marsh. 

The detections of iron (both dissolved and total) are within 1 mg/Kg of the lEPA water quality 
standard of 0.5 mg/Kg for dissolved iron and 1.0 mg/Kg for total iron. These values for iron also 
fall into the background surface water condition range established by the lEPA for the Lake Calumet 
region. 

3.1.3 Soil/Sediments 

Soil/sediments at the Site were found to have SVOC concentrations exceeding the lEPA's Soil 
Remediation Objectives. The presence of these SVOCs is consistent with Interlake's previous 
disposal practices at the Site. However, as there is no evidence that these SVOCs have impacted the 
groundwater, and as past disposal practices at the Site ended before 1980 these SVOCs either have 
naturally degraded or are naturally degrading and are most likely no longer present above the lEPA 
Soil Remediation Objectives. 

3.2 RECOMMENDATIONS 

The following subsections detail WMII's recommendations for fiature work at the Site. These 
recorrmaendations are proposed to provide an update of the Site groundwater and soil 
characterization and to provide data which may be necessary to develop remedial or corrective action 
plans for the southwestern Site (delineated in Figure 2), if required. WMII is proposing that these 
recommendations be implemented, as necessary, so that the lEPA may evaluate the issuance of a 
"No Further Action Required" letter (also known as a "4Y" letter) for the southwestern portion of 
the site. 

After lEPA approval of this summary report and supplemental workplan, WMII will implement the 
workplan in accordance with the schedule present in Section 4 of this report. 

3.2.1 Groundwater Monitoring 

Prior to performing any additional groundwater sampling, a well inventory wall be performed on the 
wells to be sampled (Table 6). Damaged or otherwise unusable wells will be abandoned, replaced, 
and developed prior to sampling. 

WMII proposes that two supplemental rounds of groimdwater samples be taken bi-annually for 
1 year at the Site to update the water quality database. Groundwater samples are proposed to be 
taken from the monitoring wells and analyzed for the parameters shown in Table 6. Any compounds 
not detected in Round 1 will be deleted from the analyte list for Round 2. If an analysis of a 
groundwater sample collected from a well during Round 1 results in all nondetects, the well will not 
be resampled for Round 2. The groundwater monitoring wells to be sampled are located in the 
southwestern portion of the site. To address the potential impact of the "tar like" materials on the 
groundwater in the southwest comer of the site, an additional water table groundwater monitoring 
well will be installed approximately 200 to 300 feet north of ST-4S and D nest, developed and 
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sampled bi-annually for 1 year (for a total of two sample rounds) along with other wells identified 
in Table 6. The method detection limits for the analytical parameters will be at or below the lEPA 
Class I Groundwater Remediation Objectives (Appendix D). 

All monitoring wells selected for sampling will also be sampled for field parameters of temperature, 
pH, and conductivity. Water levels will also be taken to evaluate if the groundwater flow pattern 
has changed in the Site area since 1989. 

3.2.2 Surface Soil Sampling 

WMII proposes that surface soil sampling be conducted in areas of the southwestern portion of the 
site where visual signs of stressed vegetation exist. This surface soil sampling is proposed to be 
performed to verify if the VOCs and SVOCs previously detected at the Site have degraded to levels 
below the lEPA's Soil Remediation Objectives. These surface soil samples wdll be analyzed for 
the parameters which exceeded the lEPA's Soil Remediation Objectives during the USEPA SSI. 
These surface soil samples will be analyzed for the VOC and SVOC parameters using USEPA 
Methods 8240 and 8270, respectively. 

3.2.3 Investigation of "Tar Like" Materials 

WMII proposes to define the vertical and horizontal extent of the area of "tar like" material apparent 
at the ground surface in Area B. The data gathered from this investigation would be utilized to 
evaluate remedial alternatives for this area. WMII would define the extent of the "tar like" materials 
by excavating test pits in this area. Conceptually, this investigation would involve the excavation 
of up to six test pits in this area. The extent of the "tar like" materials would be verified through 
visual observation of the excavated material. One composite sample from the area will be submitted 
for waste disposal testing (profiling). 

3.2.4 Risk Assessment 

If-necessary, WMII proposes to perform a risk assessment for the Site based on the anticipated future 
use of the Site. Risk assessments would be performed for fish and wildlife use. Additionally, a 
human health risk assessment, utilizing the trespasser scenario is proposed. The results of the risk 
assessments will be utilized, if necessary, to determine remedial or corrective action goals based on 
the Site's future use. 

3.2.5 Remedial or Corrective Action Plan Development 

Based on the results of the proposed risk assessments, WMII proposes to develop plans, if necessary, 
to perform remedial or corrective actions at the Site. Conceptually, these plans could involve the 
excavation, disposal, and backfilling of the excavations produced from the removal of the "tar like" 
materials and fencing the Site to provide a protected area for wdldlife and to discourage trespassing. 
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4.0 SCHEDULE 

The attached schedule is proposed for completion of the proposed activities. This schedule will be 
adjusted, as required, with the concurrence of the lEPA. 
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ID Task Name Duration 
Weekl Week 2 Weeks Week 4 

M | T | W | T | F | S | S | M | T | W | T | F | S | S | M | T | W | T | F | S | S | M | T | W | T 
Weeks 

S I M I T |W I T 

10 

11 

12 

13 

14 

15 

16 

Agency Review of Workplan 

Work Plan Approval 

Prerield 

Start Field Work 

Well Integrity Sun/ey 

Write Well Plan 

Agency Revievy/ Well Plan 

Agency Approval of Well Plan 

Well Installations/Abandonme 

Groundwater Monitoring 

Surface Soil Sampling 

"Tar Like" Area Investigation 

Risk Assessment 

Write Rem/Corr Action Plan 

Agency Review R/C Plan 

Agency Approval Of R/C Plan 

20d 

Od 

lOd 

Od 

3d 

lOd 

10d 

Od 

40d 

260d 

1d 

2d 

60d 

60d 

20d 

Od 

Project: 
Date: 9/20/96 

Task 

Progress 

Milestone 

Summary 

Rolled Up Task 

Rolled Up Milestone <0> 

Page 1 

Rolled Up Progress 



Week 6 Week 7 Weeks 
S|M|T|W|T|F|S|S|M|T|W|T|F|"S 

Weeks Week 10 Week 11 
F S S M T W T F S S M T W T F S S I M I T I W I T I F 

Project: 
Date: 9/20/96 

Task 

Progress 

Milestone 

Summary 

Rolled Up Task 

Rolled Up Milestone < ^ 

Page 2 

Rolled Up Progress 



Week 12 Week 13 Week 14 Week 15 
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Week 16 Week 17 
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Project: 
Date: 9/20/96 

Task 

Progress 

Milestone 

Summary 

Rolled Up Task 

Rolled Up Milestone < ^ 

Pages 

Rolled Up Progress 



Week 69 Week 70 
S | M | T | W | T | F | S | S | M | T | W | T | F | S 

Week 71 Week 72 Week 73 Week 74 
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Project: 
Date: 9/20/96 

Task 

Progress 

Milestone 

Summary 

Rolled Up Task 

Rolled Up Milestone ( ^ 

Page 12 

Rolled Up Progress 



Week 75 Week 76 Week 77 
S|M|T|W|T|F|S" 

Week 78 Week 79 Week 80 
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Project: 
Date: 9/20/96 

Task 

Progress 

Milestone 

Summary 

Rolled Up Task 

Rolled Up Milestone <0> 

Page 13 

Rolled Up Progress 



Week 81 Week 82 
M | T | W | T | F | S | S | M | T | W | T | F | ~ S " 

Week 83 Week 84 Week 85 
S | M | T | w | T | F r s " 

Week 86 W 
S M T W T F S S M T W T F S S M T W T F S S I M I T 

Project: 
Date: 9/20/96 

Task 

Progress 

Milestone 

Summary 

Rolled Up Task 

Rolled Up Milestone <3> 

Page 14 

Rolled Up Progress 



ek87 
"W I T I F I S 

Week 88 
S M T W T F S 

Week 89 
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Week 90 
S M T W T F S 

Week 91 
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Week 92 
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Week 93 
S M T W T 

Project: 
Date: 9/20/96 

Task 

Progress 

Milestone 

Summary 

Rolled Up Task 

Rolled Up Milestone < ^ 

Page 15 

Rolled Up Progress 



Week 94 
S I M I T I W I T I F T S " 

Week 95 

S|M|T|W|T|F|"S" 
Week 96 
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Week 97 Week 98 Week 99 
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Project: 
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Summary 

Rolled Up Task 
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TABLE 1 

SUMMARY OF WATER MONITORING WELL CONSTRUCTION DETAILS 

Well No. 

ST-ID 

ST-IS 

ST-2D 

ST-2S 

ST-3D 

ST-3S 

ST-4D 

ST-4S 

SS-ID 

SS-2D 

B-8M 

B-12M 

B-13M 

B-17M1 

B-17M2 

B-17S 

B-19S 

B-22S 

B-23S 

B-26S 

Well Depth 
(in feet from top 

of riser) 

115.5 

10.5 

60.5 

15.0 

101.5 

12.0 

103.5 

15.0 

111 

100 

63.5 

68.0 

80.2 

36.5 

89.0 

11.2 

12.0 

13.0 

13.0 

15.0 

Well Materials 

2" PVC 

4" PVC 

2" PVC 

4" PVC 

2" PVC 

4" PVC 

2" PVC 

4" PVC 

4"SS 

4"SS 

2" PVC 

2" PVC 

2" PVC 

2" PVC 

2" PVC 

4" PVC 

4" PVC 

4" PVC 

4" PVC 

4" PVC 

Depth to 
Bedrock/Refiasal 

(in feet below 
MSL) 

486.2 

NA 

543.5 

NA 

500.3 

NA 

502.0 

NA 

486.3 

501.3 

522.6 

500.9 

507.9 

NA 

495.1 

NA 

NA 

NA 

522.0 

NA 

Date Well 
Constructed 

3/3/82 

3/3/82 

3/8/82 

3/9/82 

4/13/82 

4/12/82 

3/12/82 

3/12/82 

4/26/82 

5/3/82 

4/15/82 

4/9/82 

4/15/82 

4/1/82 

4/23/82 

4/23/82 

4/16/82 

4/20/82 

4/15/82 

4/16/82 

NOTES: NA - Bedrock was not encountered in this boring. 
MSL - Mean Sea Level 
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TABLE 2 

SUMMARY OF SAMPLING EVENTS 

Sampling Point 

ST-ID 

ST-IS 

ST-2D 

1 ST-2S 

ST-3D 

ST-3S 

ST-4D 

ST-4S 

Date Sampled 

5/7/82 

7/19/89 

5/4/82 

7/12/91 

5/5/82 

7/19/89 

5/5/82 

7/12/91 

5/11/82 

7/19/89 

5/5/82 

7/12/91 

5/11/82 

7/19/89 

5/4/82 

7/12/91 

Sampled By 

Canonie 

USEPA 

Canonie 

WMII 

Canonie 

USEPA 

Canonie 

WMII 

Canonie 

USEPA 

Canonie 

WMII 

Canonie 

USEPA 

Canonie 

WMII 

Analytical 
Parameters 

FP, WQ, 
PCB/Pest,VOC, 

BNA, Metals 

PCB/Pest, Metals, 
VOC, SVOC 

FP, WQ, 
PCB/Pest,VOC, 

BNA, Metals 

WQ, SVOC, VOC 

FP, WQ, 
PCB/Pest,VOC, 

BNA, Metals 

PCB/Pest, Metals, 
VOC, SVOC 

FP, WQ, 
PCB/Pest,VOC, 

BNA, Metals 

WQ, SVOC, VOC 

FP, WQ, PCB/Pest, 
VOC, Metals 

PCB/Pest, Metals, 
VOC, SVOC 

FP, WQ, 
PCB/Pest,VOC, 

BNA, Metals 

WQ, SVOC, VOC 

FP, WQ, PCB/Pest, 
VOC, Metals 

PCB/Pest, Metals, 
VOC, SVOC 

FP, WQ, 
PCB/Pest,VOC, 

BNA, Metals 

WQ, SVOC, VOC 

Notes 

USEPA Well G-101 

USEPA Well G-102 

-' 

Laboratory labeled 
this well SS-3D 

USEPA Well G-103 

USEPA Well G-104 
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TABLE 2 (Continued) 

SUMMARY OF SAMPLING EVENTS 

Sampling Point 

SS-ID 

SS-2D 

Background Well 

Background Well 

Date Sampled 

5/7/82 

7/19/89 

5/11/82 

7/19/89 

5/11/82 

7/18/89 

Sampled By 

Canonie 

USEPA 

Canonie 

USEPA 

Canonie 

USEPA 

Analytical 
Parameters 

FP, WQ, PCB/Pest, 
VOC, Metals 

PCB/Pest, Metals, 
VOC, SVOC 

FP, WQ, PCB/Pest, 
VOC, Metals 

PCB/Pest, Metals, 
VOC, SVOC 

FP, WQ, PCB/Pest, 
VOC, Metals 

PCB/Pest, Metals, 
VOC, SVOC 

Notes 

USEPA Well G-105 

USEPA Well G-106 

Used water for well 
drilling 

USEPA Well G-107 

NOTES: 

General groupings of parameters sampled for as provided by USEPA SW-846 
FP - Field parameters of temperature, pH, and conductivity 
WQ - Water quality parameters 
PCB/Pest - PCB and pesticides 
VOC - Volatile organic compounds 
SVOC - Semi volatile organic compounds (including Base, Metal, Acids (BNAs) 
Metals - Inorganic compounds 
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TABLE 3 

SUMMARY OF THE MOST RECENT GROUNDWATER SAMPLING RESULTS COMPARED 
TO EXISTING lEPA STANDARDS' 

(IN UG/L, EXCEPT AS NOTED) 

Parameter 

Acetone (700) 

Total Xylenes (10) 

pH (6.5-9.0 units) 

BEHP (6) 

Phenol(100) 

Well/Sampling Point Number 

ST-ID 
7/19/89 

76J 

ND 

8.4 

ND 

ND 

ST-IS 
7/12/91 

230 

9J 

NT 

ND 

150 

ST-2D 
7/19/89 

3200 

ND 

7.5 

0.2 

ND 

ST-2S 
7/12/91 

18 

ND 

NT 

ND 

ND 

ST-3D 
7/19/89 

300 

ND 

8.3 

IJ 

ND 

ST-3S 
7/12/91 

44 

ND 

NT 

ND 

ND 

ST-4D 
7/19/89 

99 

ND 

8.1 

ND 

ND 

ST-4S 
7/12/91 

ND 

8J 

NT 

ND 

ND 

ST-6S 
7/12/91 

210 

13J 

NT 

ND 

160 

SS-ID 
7/19/89 

880 

ND 

9.1 

9J 

ND 

SS-2D 
7/19/89 

11000 

ND 

8.5 

ND 

ND 

Back­
ground 
7/19/89 

91 

ND 

8.0 

ND 

ND 

NOTES: 

' - Analytical results were compared to Part 859 Appendix A - lEPA Class 1 Groundwater Remedial Objectives. Remedial Objectives are shown in parenthese; 
next to the parameter. Only compounds with detects above Remedial Objectives are listed. 

NT-Not Tested. 
ND - Not Detected or Below Method Detection Limit. 
J - Estimated value. 
BEHP - Bis(2-Ethylhexyl)Phthalate. 
|ig/L - Micrograms per liter. 
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TABLE 4 

SUMMARY OF SURFACE WATER SAMPLING RESULTS COMPARED 
TO EXISTING lEPA STANDARDS ' 

(IN MG/L) 

Parameter and 
Date Sampled 

Ammonia (0.1) (U 

(7/90) 

(8/90) 

(12/90) 

(3/91) 

(4/91) 

(5/91) 

Sampling Point 

SW-1 SW-2 SW-3 SW-4 SW-5 SW-6 SW-7 

nionized) 

WRL 

0.307 

0.197 

0.449 

0.233 

0.317 

0.125 

0.423 

NT 

0.497 

0.670 

0.231 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

4.609 

3.623 

NT 

NT 

NT 

NT 

1.599 

NT 

NT 

NT 

NT 

NT 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

NT 

WRL 

NT 

NT 

NT 

NT 

SW-8 SW-9 SW-10 

NT 

0.879 

2.027 

2.562 

1.044 

0.942 

NT 

0.424 

0.240 

0.943 

0.680 

0.322 

NT 

0.129 

WRL 

0.397 

0.338 

0.250 

SW-11 

NT 

NT 

0.242 

0.406 

0.144 

2.870 

SW-12 

NT 

NT 

0.164 

0.173 

0.140 

0.333 

Boron (1.0) 

(7/90) 

(8/90) 

(10/90) 

(12/90) 

(3/91) 

(4/91) 

(5/91) 

1.4 

1.2 

1.3 

WRL 

WRL 

1.0 

WRL 

1.4 

1.3 

1.2 

NT 

WRL 

1.0 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

2.7 

2.0 

3.6 

NT 

NT 

NT 

NT 

2.3 

NT 

NT 

NT 

NT 

NT 

NT 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

NT 

WRL 

WRL 

NT 

NT 

NT 

NT 

NT 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

NT 

1.1 

1.2 

WRL 

WRL 

1.0 

WRL 

NT 

1.2 

. 1.3 

WRL 

WRL 

1.0 

WRL 

NT 

NT 

NT 

1.1 

1.0 

WRL 

1.5 

NT 

NT 

NT 

WRL 

WRL 

WRL 

WRL 

Chromium VI (0.3) 

(8/90) WRL WRL WRL WRL NT 0.710 WRL WRL WRL WRL NT NT 

Cyanide (0.1) 

(12/90) 

(5/91) 

(8/93) 

WRL 

WRL 

NT 

NT 

WRL 

NT 

WRL 

WRL 

NT 

NT 

NT 

WRL 

NT 

NT 

NT 

WRL 

WRL 

NT 

NT 

NT 

NT 

WRL 

WRL 

NT 

WRL 

WRL 

NT 

WRL 

WRL 

NT 

WRL 

WRL 

NT 

3.0 

0.1 

0.2* 
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TABLE 4 (Continued) 

SUMMARY OF SURFACE WATER SAMPLING RESULTS COMPARED 
TO EXISTING lEPA STANDARDS ' 

(IN MG/L) 

Parameter and 
Date Sampled 

Sampling Point 

SW-1 SW-2 SW-3 SW-4 SW-5 SW-6 SW-7 SW-8 SW-9 SW-10 SW-11 SW-12 

Iron (0.5) (dissolved) 

(7/90) 

(8/90) 

(10/90) 

(5/91) 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

1.1 

0.74 

0.93 

NT 

0.60 

NT 

NT 

NT 

WRL 

WRL 

WRL 

WRL 

NT 

WRL 

WRL 

NT 

NT 

WRL 

WRL 

WRL 

NT 

WRL 

WRL 

WRL 

NT 

WRL 

WRL 

WRL 

NT 

NT 

NT 

WRL 

NT 

NT 

NT 

WRL 

Iron (2.0) (total) 

(8/90) 

(10/90) 

(12/90) 

(3/91) 

(5/91) 

2.3 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

NT 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

NT 

NT 

NT 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

2.2 

3.6 

2.2 

WRL 

WRL 

NT 

NT 

WRL 

2.1 

2.0 

NT 

NT 

4.4 

2.6 

WRL 

Lead (1.0) 

(4/91) 1.3 WRL WRL NT NT WRL NT WRL WRL WRL WRL WRL 

Mercury (0.0005) 

(12/90) WRL NT WRL NT NT WRL NT WRL WRL WRL WRL 0.00058 

pH (6.0 - 9.0 pH Units) 

(8/90) 

(10/90) 

(12/90) 

(3/91) 

(4/91) 

(5/91) 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

NT 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

NT 

NT 

NT 

NT 

10.4 

9.16 

9.89 

11.68 

10.01 

10.61 

9.17 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

NT 

NT 

WRL 

WRL 

WRL 

WRL 

NT 

NT 

WRL 

WRL 

WRL 

WRL 

NOTES: ' - Analytical results were compared to Part 302 Water Quality Standard, Subpart D - Secondary Contact and 
Indigenous Aquatic Life Standards. Regulatory standards are shown in parentheses next to the parameter. 

WRL - Within Regulatory Limits. 
• - Reactive cyanide measurement could not be correlated to total cyanide measurement. 
mg/L - Milligrams per liter. 
NT - Not Tested. 
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Interlake Site Summary Report and Supplemental Work Plan 
Chicago, Illinois 

TABLE 5 

SUMMARY OF MOST RECENT SOIL AND SEDIMENT SAMPLING RESULTS 
COMPARED TO EXISTING lEPA STANDARDS' 

(IN MG/KG) 

Parameter 

Benzo(a)anthracene 
(0.7) 

Chrysene (1) 

Benzofluoranthene (4) 

Gamma BHC-Lindane 
(0.006) 

Arsenic (0.05*) 

Barium (2*) 

Beryllium (0.006*) 

Chromium (0.1*) 

Mercury (0.002*) 

Nickel (0.1*) 

Lead (0.0075*) 

Selenium (0.05*) 

Zinc (5*) 

Cyanide (0.2*) 

Sampling Location and Date Sampled 

X-IOI 
(7/89) 

WRL 

WRL 

WRL 

WRL 

4.8 

520 

7.3 

0.7 

WRL 

II 

20 

4.6 

140 

1.6 

X-102 
(7/89) 

WRL 

WRL 

WRL 

0.0098 

7.6 

144 

0.4 

0.7 

WRL 

11 

76 

WRL 

200 

WRL 

X-103 
(7/89) 

4.5 

4.5 

7.4 

WRL 

5.1 

83 

0.9 

1.9 

0.2 

17 

128 

WRL 

156 

WRL 

X-104 
(7/89) 

WRL 

WRL 

WRL 

WRL 

4.6 

75 

0.5 

1.0 

0.1 

14 

69 

WRL 

160 

WRL 

X-105 
(7/89) 

2.8 

2.8 

5.0 

WRL 

3.0 

220 

1.6 

18 

0.2 

9 

110 

WRL 

160 

0.7 

X-106 
(7/89) 

WRL 

WRL 

WRL 

WRL 

2.7 

75 

0.4 

0.7 

0.3 

9.6 

40 

WRL 

77 

WRL 

X-107 
(7/89) 

WRL 

WRL 

WRL 

WRL 

2.9 

50 

WRL 

WRL 

WRL 

11 

WRL 

WRL 

41 

4.2 

X-108 
(7/89) 

WRL 

WRL 

WRL 

WRL 

4.9 

122 

0.5 

1.1 

0.1 

31 

132 

WRL 

•85 

WRL 

SW-4 
(3/94) 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

1.91 

SW-12 
(3/94) 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

1.94 

SW-4 
(7/94) 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

3.37 

SW-12 
(7/94) 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

WRL 

2.81 

NOTES: 

' - Analytical results were compared to Part 859 Appendix A - Class I Soil Remedial Objectives. Remedial Objectives are shown in parentheses 
next to the parameter. Analytical results are not TCLP results, but total results. These results are from the CERCLA Screening Site Inspection 
Report, lEPA, Undated. 

* - These regulatory limits are TCLP limits in mg/l. 
mg/Kg - Milligrams per kilogram. 
WRL - Within Regulatory Limit. 
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Interlake Site Summary Report and Supplemental Work Plan 
Chicago, Illinois 

TABLE 6 

MONITORING WELLS AND PARAMETERS PROPOSED FOR 
SUPPLEMENTAL GROUNDWATER MONITORING 

Monitoring Well No. 

ST-IS 

ST-ID 

B-19S 

B-17S 

B-26S 

1 ST-4S 

ST-4D 

New Well 

Parameter 

lEPA TCL 

lEPA TCL 

lEPA TCL 

lEPA TCL 

lEPA TCL 

lEPA TCL 

lEPA TCL 

lEPA TCL 

Sample Frequency 

Bi-annual for 1 year 

Bi-annual for 1 year 

Bi-annual for 1 year 

Bi-annual for 1 year 

Bi-annual for 1 year 

Bi-annual for 1 year 

Bi-annual for 1 year 

Bi-annual for 1 year 
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FIGURE 1 

LOCATION MAP 
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FIGURE 2 

PREVIOUS SAMPLING LOCATIONS 
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FIGURE 3 

PIEZOMETRIC SURFACE OF THE BEDROCK AQUIFER 
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FIGURE 5 

WATERSHED DELINEATION MAP 
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GROUNDWATER SAMPLING ANALYTICAL RESULTS 



WELL MONITORING ANALYSIS REPORT 

ENVIRONMENTAL LAB =fc- 1 ^ 5 

SITE: < ^ 0 ^ ^ C l l A k r \ a W ^ WELL POINT * : C - t o ' Z . I 

DATE .g^AMPl Fn- 5 - ^ - * ^ ? . 

LAB MANAnPR- J ^ c ^ 3 . ^ A - r ^ - ^ . 
i j - / ^ * - r 

T e i t 

Depth, m 

StickHjp, m 

Temperature. C 

p H , un i t i 

CorKJuctivity, mS 

' n n A U , . i V T , a . ^T \ . f^rVvd 

Araenic, at As. mg/l 

Bar ium, as Ba, mg/l 

1 Boron, as B, mg/ l 

Cadmium, as Cd, mg/l 

Calcium, as Ca, mg/l 

Chromium, Tota l as Cr, mg/l 

/ 

iK 
• 

• • 

• 

• 

• 

• 

Hexavalent Chromium, as Cr, mg/l^ 

Copper, as C u , mg/l 

I r on , total as Fe, mg/l 

I ron , dissolved as Fe. mg/l 

Lead, as Pb, iT«g/l 

Manganese, as Mn, mg/l 

Magnesium, as Mg, mg/ l 

Mercury, as Hg , mg/l 

Nickel , as N i . mg/l 

Potassium, as K, mg/l 

Selenium, as Se, mg/l 

Silver, as Ag , mg/ l 

Sodium, as Na , mg/l 

Z inc , as Z n , mg/ l 

TSorMWi.ir-i c- Ro . nv.R 

^ A - i ^ n r . v i . 1" . *!Vl.mi ' . | L 

• 

/ 

/ 
/ 

•/ 
• 

/ 
y 
/ 

/ 
/ 
y 

/ 
/ 

/ 
Alka l in i t y , as C a C O j , mg^l 

'Chloride, as C I . mg/I 

COD mg/l 

Fluorides, as F. mg/l 

y 

/ • 

/ 

Result! 

< o . o o q 
n . c\< '̂?^ 

<• o . OCJVA 

r» o o^a. 

\ O O , 

r» . o^O, 

-c r̂  . o \ 
O , oo= l 
o . r, \ \ 

<-n.c\ r^c. 

<.o c o c , 

o 0 0 3 . 

Q . 'Avo 
ft . O 0 0 7 . 

tC^i , o \ 

7 . S f t . 

C O , oo<=^ 

o . o\c^ 
- v u . - ^ 

t o . o o ^ 
<- n . C>ir> V 

o , r i 3 i >-\ 

q q . \ 
ft?.-?. 

\ . l 

Data 
CompletB Ten 

1 Hardness, as CaC03, mg/l 

JNitrata. asN , mg/l .^ 

Ni trogen, Ammonia , as N, mg/l ^ 

Sulfate, as SO4, mg/l ^ 

p r . O i o V > e > J : < l , C ^ P C A ,rrr . | \ '^ 

Cyanide, as CN, mg/l v^ 

|Oi l ar>d Grease, mg/l 

Phenol, mg/l </ 

Total DissolvedSolids.m9l@ 180° C 

Toel SioiandBd SoTcb, m^l 9 105° C 

Residue on Evaporation I3> 180 C 

" n W v W . r v ^ C c . . . . . ^ a v^ 

\ l f \ f ^ a A \ U i m , f i ' . M |V>y-.\L ' ' 

Radium 

Gross Alpha 

Gross Beta 

Total Organic Carbon, mg/l 

Total Organic Halogen, mg/l 

Endrin. mg/1 

Lindane, mg/l 

Methoxychlor, mg/l 

2, 4 D , mg/l 

2, 4 , 5 TP (Silvex) mg/I 

Fecal Col i form 

l?r"«^oVri PcN\V..4.r.v^->-^ / 

'--CCVJfV— 

Results 

Q . B l o 

5 . feo 

e .HS 
en .ov 

O . N'^ 

r̂  . O b i 

n . OQ<^ 

r . .c^v '^ 

c 

_ 

PHYSICAL APPEARANCE:. 



SAMPLE IDFNTIFICATIOI:: Interlake #1 

TECHNICAL CENTER SA;^PLE NUMBER: ENV 745 

IV 
2Y 
3Y 
4Y 
5Y 
6Y 
7Y 
8Y 
9Y 

lOY 
IIY 
12Y 
13V 
14V 
15V 
15V 
17Y 
18Y 
19Y 
20V 
21Y 
22V 
23Y 
24Y 
25V 
25V 
27Y 
2SV 
29Y 
BOY 
31Y 

VOLATILE ORGAHICS 

A£ROLEIK 
ACRYLOHITRILE 
BEHZEH~ 
BIS (CHLOROHETHYL) ETHER 
BROHOFORM 
CARBON TITRACHLORIDE 
CHLOROBEHZENE 
CHLORODI BROKOKETHAHi 

CHLOROETHAHE 
2-CHLOROETHYLYIHYL ETHER 

CHLOROFORy. 
DlCHLOHOBROMOMETHAHi 
Dl CHLORODl FLUOROHETHAHI 
1 1-DI CHLOROETHAHE 
1 2-DICHLOROETHAHE 

-l!l-DICHLORO£TKYLEHE 
1'2-DlCHLOROPROPAHE 
1 ]3-DICHLDR0PROPYLEME 
E7HYLBEHZEHE 
KETHYL BROMIDE 
METHYL CHLORIDE 
METHYLENE CHLORIDE 
1 1 2.2-TETRACHLOROETHAhi 
TETRACHLDROETHYLEHE 

1 2-TRAKS-DICHLOROETHYLEKi: 
l ! l . l - T R I CHLOROETHAHE 
1.1,2-TRJCHLORDETKAKc 

TRICHLCSOETHYLEKE 
TRICHLOROrLUORO^'.ETHAKi 

YIKYL CHLORIDE 

COHCEMTRATION 
(UGA.) 

BDL 
BDL 

910 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

• BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
EDL 
BDL 
EDL 
BDL 

DETECTIOK 
LIMIT 
(UG/L) * 

100 
100 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

5D-_ = E£L0V DETECTIOK' LIKIT 



'"AMPLE inFNTlFICATJON; I n t e r l a k e #1 

FECHtnCAL CENTER SAMPLE NUMBER: ENV 745 

BASE-NEUTRAL 
EXTRACTABLE ORGANICS 

I B . ACENAPHTHEfiE 
2 B . ACENAPHTHYLENE 
3 8 . ANTHRACENE 

• 4 B . BENZIDINE 
5 B . BENZO (A) ANTHRACENE 
6 B . BENZO (A) PYRENE 
" ' B . 3,4-BENZOFLUORANTHENE 
= B . BENZO (GHI) PERYLENE 

S B . BENZO (K) FLUORANTHENE 
•.OB. BIS (2-CHLOROETHOXY) METHANE 
. I B . B I S (2-CHLOROETHYL) ETHER 
. 2 8 . B I S (2-CHLOROISOPROPYL) ETHER 
3 B . B I S (2-ETHYLHEXYL) PHTT^ALATE 
4 B . 4-BROHOPHENYL PHENYL ETHER 
S B . BUTYL BENZYL PHTKALJkTE 
6 3 . 2-CHLORONAPHTHALEHE 
7 B . 4-CHLOROPHENYL PHENYL ETHER 
8 B . CHRYSENE 
9 B . DIBENZO {A,H) ANTHRACENE 
O a . 1,2-DICHLOROBENZENE 
I B . 1,3-DICHLOROBENZENE 
2 B . 1,4-DICHL0R0BENZE)JE 
2 B . 3 ,3*-DICHL0R0BENZIDINE 
4 B . DIETHYL PHTWALATE 
S B . DIMETT^YL PHTHALATE 
S B , DI-N-BUTYL PHTWALATE 
7 B . 2,4-DINITROTOLUENE 
3 3 . 2,6-OINITROTOLUENE 
3 3 . DI-H-OCTYL PHTHALATE 
3 3 . 1,2-DIPHEHYLHYDRAZINE 
• B . FLUORANTHE?/E 

CONCENTRATION 
(UG/L) 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

. BDL 
BDL 
BDL 
BDL 

. BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

. BDL 
BDL 
BDL 
BDL 
BDL • 
EDL 

DETECTION 
LIMIT 

- (UG/L) 

10 
10 
10 
10 
10 
10 
10 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 . 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

BDL-EELOW DETECTION L I K I T 



WELL MONITORING ANALYSIS REPOFM 

ENVIRONMENTAL LAB * : J I l k ] 2 

SITE: C L O m ( ~ ^ ^ s : V^aC^ 

DATE ?^AMPi Fn- 5 - 5 -&?.> 

WELL POINT * : ( T . - b S O 

LAB MANAfiFR- J f l ^ ^ ; .^^:<^J 

Te« Results 
Date 

Complete Te»t Results 

Depth, m Hardness, as CaCO^, mg/l 

St iek.up, m Nitrate, as N , mg/l 
• Q - Q S 

Temperature, C Nitrogen, Ammonia, as N, mg/l / \ .g^H 
Sulfate, as SO4, mg/l 

^a. 
• i i ^ 

p H , units . - - . . . . >. -J / 
^ o . e>̂  

Cyanida, as CN, mg/l • \ . -2.9 
Conduetrvity, mS Oil and Grease, mg/l 

TV>a\ \ . .uyvr ,>\v~r\ JCl \ L Phenol, mg/l v/ ^ O ' Q V O 

T Arsenic, as As, mg/ l ^-Q . OOS 
Barium, as 8a, mg/ l 

^ Q - ' o Total DissolvedSolids.mg/lg 180 C 

Boron, as B, mg/ l 0 , \ W b 
Cadmium, as C d . mg/l n . O"-;^ 

l TadS i«BndadSc f tk ,m9 l9 10s C 

I Residue on Evaporation 9 180 C 

Calcium, as Ca. mg/l J_i5_ Klc^ialL iix. t | mft 1L_ Q . " ^ ^ A ^ 

Chromium. Tota l as Cr, mg/ l n . ^ \ ^ |\bna^\ um, n < "^^rvfM 
y o . 32S 

Hexavalent Chromium, as Cr, mg/ l / -^g >Q\ I Radium 

Copper, as Cu, mg/ l \3?. Gross Alpha 

I ron , total as Fe, mg/l " • > A ^ ^ Gross Beta 

I ron, dissolved as Fe, mg/l •iJ-Q . O c S 

Lead, as Pb, mg/ l -e: *-o . oc>«g 
Manganese, as M n , mg/t O . P . ^ 3 > Total Organic Cartxin. mg/l 

Magnesium, as Mg, mg/ l "z-ft-ft Total Organic Halogen, mg/l 

Mercury, as Hg. mg/ l O . O 0 0 <o 

Nickel , as N i , mg/ l 7.£0 
Potassium, as K, mg/l ^ -?- \ V ca . Endrin, mg/l 

Selenium, asSe, mg/l O O i s Lindane, mg/l 

Silver, as Ag , mg / l o-^P-*=^ Methoxychlor, mg/l 

Sod ium, as Na, mg/ l _r: ' i n - 2 . 4 0 , mg/l 

Z inc, as Z n , mg/ l O-c^SV 2. 4 , S TP (Silvex) mg/l 

ftnh.rrnM|0" ^Vi>,ir, l l £1 ^ - ^ ^ R 
0 ' - ' 

A lka l in i t y , as CaCO^, ing/ l 

O . O U 
Fecal Coliform 

Chloride, as Ct. mg/l / n q -
COO mg/l / LS£L 
Fluorides, a i F. mg/l / J ^ i 

PHYSICAL APPEARANCE: 

/r ionti / fellii-fn.ifc Vrtn • 



SAMPLE IDENTIFICATION: I n t e r l a k e #4 

TECHNICAL CENTER SAMPLE NUMBER: ENV 765 

VOLATILE ORGAHICS 

IV- ACROLEIN 
2Y. ACRYLOHITRILE 
3V. BENZENE 
4Y. BIS (CHLOROHETHYL) ETHER 
5V. BROHOFORM 
6Y. CARBON TETRACHLORIDE 
7Y, CHLOROBENZENE 
8V. CHLORODl BROMOHETHAHE 
9Y. CHLOROETHAHE 

lOV. 2-CHLOROETHYLYIHYL ETHER 
I I V . CHLOROFORK 
12Y. DICHLOROBROMOMETHAHE 
13Y. DICHLORODIFLUOROMETHAHE 
14Y. 1 ,1 -Dl CHLOROETHAHE 
15V. 1,2-DICHLOROETHAHE 
16Y. -l.l-DICHLOROETHYLENE 
17V. 1,2-DICHLOROPROPAHE 
18V. 1,3-DICHLDROPROPYLEHE 
19V. ETHYLBENZENE 
20Y. METHYL BROMIDE 
21V. KETHYL CHLORIDE 
22V. KETHYLEHE CHLORIDE 
23Y. 1,1,2,2-TETRACHLOROETHANE 
24V. TETRACHLOROETHYLEHE 
2SY. TOLUENE 
26Y. l,2-TPJ^NS-DlCHL0R0ETHYLEHE 
27Y. 1 , 1 , 1 - T R l CHLOROETHAHE 
28V. 1,1,2-TRJCHLOROETHAHE 
29V TRICHLOROETHYLEKE 
30V. TTllCHLDRDFLUQROMETHAKE 
31Y. YIHYL CHLORIDE 

COHCEHTRATION 
(UG/L) 

BDL 
BDL 

540 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

- BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
EDL 

DETECTION 
LIMIT 
(UG/L) 

100 
100 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 . 
10 
10 
10 
10 
10 
ID 
10 
10-
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

£DL = B£LOW DETECTION L I K I T 



'.AMPLE IDENTIFICATIO?;: I n t e r l a k e #4 

TECHNICAL CENTER SAJ-IPLE NUMBER: ENV 765 

IB 
2B. 
3B, 
4B, 
5B. 
6B. 
7B. 
SB. 
9B. 

. O B . 
I B . 
2 B . 
3 B . 
4B. 
5 B . 
6B. 
7B. 
SB. 
9B. 
OB. 
I B . 
2B . 
3B. 
4B. 
5 3 . 
5B. 
7B. 
3 3 . 
93 . 
)B. 
. B . 

BASE-NEUTRAL 
EXTRACTABLE ORGANICS 

. ACENAPHTHEHE 

. ACENAPHTHYLENE 

. ANTHRACENE 
BENZIDINE 
BENZO (A) ANTHRACENE 
BENZO (A) PYRENE 
3,4-BENZOFLUORANTHENE 
BENZO (GHI) PERYLENE 
BENZO (K) FLUORANTTiENE 
BIS (2-CHLOROETHOXY) METHANE 
B I S (2-CHLOROETHYL) h i HER 
B I S {2-CHLOROISOPROPYL) ETHER 
B I S (2-ETHYLHEXYL) PHTHALATE 
4-BROHOPHENYL PHENYL t l H E R 
BUTYL BENZYL PHTHALATE 
2 -CHL ORON AP HTHALE}IE 
4-CHLOROPHENYL PHENYL ETHER 
CHRYSENE 
DIBENZO (A,H) ANTHRACENE 
l,2-DICHL0R0BENZE?iE 
1,3-DICHLOROBENZENE 
l,4-DICHL0R0BENZE?iE 
3 ,3 ' - 01CHL0R0B£NZIDINE -
DIETHYL PHTKALAit 
DIMETHYL PHTHALATE 
DI-N-BUTYL PHTHALATE 
2,4-DINITR0T0LUE?iE 
2,6-OINITROTOLUENE 
DI-N-OCTYL PHTHALATE 
1,2-DIPHENYLHYDRAZINE 
FLUORANTHENE 

CONCENTRATION 
(UG/L) 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

• BDL 
BDL 
BDL 
BDL 

. BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

. BDL 
BDL 
EDL 
BDL 
EDL ' 
EDL 

DETECTION 
L I M I T 

• ( U G / L ) 

10 
10 
10 
10 
10 
10 
10 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 

. 1 0 
25 
10 
10 
10-
10 
10 
10 
10 
10 
10 
10 
10 
10 

BDL-BELOV DETECTION L I M I T 



WELL MONITORING ANALYSIS REPORT 

ENVIRONMENTAL LAB * : _ I L ! £ l L _ 

SITE: CLOrr \ (_Xy^VgrWv.e ) WELL POINT * : C^ - f a 3 \ 

5 - 5 - 0 . 2 . DATE SAMPLED: 

LAB MANAGFR- )irtL c^. y^^C<g^^^. 

T w t Results 
Data 

Complete Test Results 

Depth, m 

Stick-up, m 

Temperature, C 

I Hardness, as CaCOn, mg/l 

iN i t rB ta , asN ,mg / l • <»S1 
Nitrogen, Ammonia , as N , mg/l ^ q ^ -
Sulfate, as SO^, mg/l / \ ^q 
P V c y V r T g ,r. >• l»>^ .... II n . o ^ 

p H , units BCyanida, as C N , mg/l ^ -fa"l 
Conduct iv i ty, mS • Oil and Grease, mg/l 

TVlA-Ut llv-w . />- - "n . rrv. j f . 1 Phenol, mg/l /" o ^ <a^H 
fflnluMgnii^n r..̂  / t f o , w f ) It. -̂  

^ Arsenic, as As, mg/t •^ O . 0 0 : a 

Bar ium, as Ba, mg/l O • Olo'-'i Tota l OissolvedSol ids.m^g 180 C 

Boron, as B, mg/l • =̂  >5 Toot Si«3andadSbri±,rT9l(9 105 C 

Cadmium, as Cd , rr«g/l O - o ^ ^ Residue on Evaporation 9 180 C 

Calcium, as Ca, mg/l 7.ft.«5a fVV^^V-^- . f t s r ^ , Y.,vnlL • o-'z-fc'^ 
Chromium, Total as Cr, mg/l O- ^ o ^ \V\ iW\Mim , f l ^ ^ y-r<\\\ Q • - ^ g " ! 
Hexavalent Chromium, as Cr, mg/l f^ - ^ n Radium 

Copper, as Cu, mg/l Q • WZ- Gross Alpha 

I ron , tota l as Fe, mg/l H^^o Gross Beta 

l-ron, dissolved as Fe. mg/l O-SS'S 
Lead, as Pb, mg/l Q . 0 \ O 

Manganese, as Mn, mg/I 
O - V ' ^ ' ^ Total Organic Carbon, mg/l 

Magnesium, as Mg, mg/l S r>v? Total Organic Halogen, mg/l 

Mercury, as Hg, mg/l • ^ o r . Q Q \ 

Nicice4, as N i , mg/ l o < -̂ --yy 
Potassium, as K, mg/l 7 ,̂ ŷ c» Endrin. mg/l 

Selenium, as Se, mg/l « - O . Q o g Lindane, mg/l 

Silver, as Ag , mg/l n- v^Z Methoxychlor, mg/l 

Sodium, as Na, mg/l / JSa-3_ 2,40, mg/l 

Zinc, as Z n , mg/l o- o'^'^ 2, 4. 5 TP ISilvex) mg/l 

/ W l ,Vlry>,y rt < 5^> •>.j /(• y ?rto 
^ r n / l l u . i K n ^ < P i i n w i j l o . o \3 
Alka l in i ty , as CaCO^, r r t ^ l Fecal Col i form 

v ^ 
Chloride, as CI, mg/l "^^5. 
COD mg/ l ..̂  \ Z 5 0 
Fluorides, as F, mg/l i.a. 

; . r -cr i t„ t^H,iV..i..4 .*<^ni/ 

PHYSICAL APPEARANCE: 

file:///V/iW/Mim


SAMPLE IDENTIFICATION: Interlake #5 

TECHNICAL CENTER SAMPLE NUMBER: ENV 767 

VOLATILE OREAHICS 

lY. ACROLEIN 
2Y. ACRYLOHITRILE 
3V. BENZENE 
4Y. BIS (CHLOROHETHYL) ETHER 
5V. BR0M0F0Rh5 
6Y. CARBON TETRACHLORIDE 
7Y. CHLOROBENZENE 
8V. CHLORODl BROMOHETHANE 
9V. CHLOROETHAHE 
lOY. 2-CHLOROETHYLYINYL ETHER 
IIY. CHLOROFORM 
12Y. DICHLOROBROMOMETHAHE 
13V. DICHLORODIFLUOROMETHAHE 
14Y. 1,1-D I CHLOROETHAHE 
15Y. 1,2-DICHLOROETHAHE 
16Y. -IJ-DICHLOROETHYLEHE 
17Y. 1,2-DICHLOROPROPAHE 
18V. 1,3-DICHLOROPROPYLEHE 
19Y. ETHYLBENZENE 
20Y. METHYL BROMIDE 
21Y. METHYL CHLORIDE 
22Y. METHYLENE CHLORIDE 
23V. 1,1,2.2-TETRACHLOROETHAHE 
24Y. TETRACHLOROETHYLEHE 
25Y. TOLUENE 
26V. 1,2-TRANS-DICHLOROETHYLEHE 
27Y. 1,1,1-TRl CHLOROETHAHE 
2EY. 1,1,2-TRICHLOP.DETHANE 
29V TRICHLOROETHYLEHE 
30V. TR]CHL0R0FLUORO«£THAHE 
31V. YIHYL CHLORIDE 

CONCENTRATION 
(UG/L) 

BDL 
BDL 

410 
BDL 
BDL 
BDL 
BDL 
•BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

LIMIT 
(UG/L) 

100 
100 
10 
10 
10 
10 
10 
10 
10 
ID 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

V. 
BDL =BELOy DETECTION LIKIT 



•SAMPLE inENT)F]CATjnii: I n t e r l a k e #5 

TECHNICAL CENTER SAMPLE NUMBER: ENV 767 

BASE-?;EUTRAL 
EXTRACTABLE ORGAHICS 

IB. ACENAPHTHENE 
2B. ACENAPHTHYLENE 
3B. ANTHRACENE 
48. BENZIDINE 
SB. BENZO (A) ANTHRACENE 
68. BENZO (A) PYRENE 
78. 3,4-8ENZ0FLU0RANTHEHE 
SB. BENZO (GHI) PERYLENE 
9B. BE?^ZO (K) FLUORANTMENE 
08. BIS {2-CHLOROETHOXY) METHANE 
IB. BIS (2-CHLOROETHYL) ETHER 
2B. BIS (2-CHLOROISOPROPYL) ETHER 
38. BIS (2-ETHYLHEXYL) PHTHALATE 
48. 4-BROHOPHENYL PHENYL ETHER 
58. BUPFL BENZYL PHTHALATE 
68. 2-CHLORONAPHTHALEHE 
78. 4-CHLOROPHENYL PHENYL ETHER 
88. CHRYSENE 
98- DIBENZO (A,H) ANTHRACENE 
DB. l,2-0ICHL0R0BENZE?iE 
I B . 1,3-DICHLOROBENZEME 
2 8 . l,4-DICHL0R0BENZE?iE 
3 8 . 3,3'-0ICHL0R0BE?iZIDINE 
; 8 . DIETHYL PHTHALATE 
3 3 . DIMETTiYL PHTHALATE. 
5 8 . DI-N-8UT7L PHTTiALATE 
' B . 2,4-OINnROTOLUENE 
3 8 . 2,6-OINITROTOLUENE 
)B. DI-N-OCTYL PHTHALATE 
) 8 . 1,2-DIPHENYLHYDRA2]NE 
B- FLUORA);THENE 

CONCENTRATION 
(UG/L) 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

. BDL 
BDL 
BDL 
BDL 

. BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL • 
BDL 

. BDL 
BDL 
BDL 
BDL 
BDL • 
BDL 

DETECTION 
LIMIT 

• (UG/L) 

10 
10 
10 
10 
10 
10 
ID 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 . 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 . 
10 
10 
ID 

BDL-BELOW DETECTION LIKIT 



} WELL MONITORING ANALYSIS REPOR 

ENVIRONMENTAL LAB * : _ I b ^ i k _ 

SITE: CU^r( \ CXnyerVoicO WELL POINT - • C-b'2-S f 
DATE SAMPLED: S-^-BT^ I 

LAB MANAGER \-JfHt v s tn; ^ V 2 A ^ 2 ^ 

I 
Teit 

D e p t h , m 

St ick .up, m 

Temperature, C 

p H , units 

Conduct iv i ty , mS 

TWciV\vj<^~ ( isT^ ^ A y . 

KKA\VA»r>UN' \ - , .(•!« Uc.,tY<-i 

Arsenic, as As, mg/l 

Bar ium, as Ba, mg/t 

Bo ron , as B,mg/ I 

Cadmium, as Cd, mg/ l 

Calc ium, as Ca, mg/l 

Ch rom ium, Total as Cr, mg/l 

Hexavalent Chromium, as Cr, IT 

Copper, as Cu, mg/l 

I r o n , total as Fe, mg/ l 

I r o n , dissolved as Fe, mg/l 

Lead, as Pb, mg/ l 

Manganese, as Mn . mg/l 

Magnesium, as Mg, mg/l 

Mercury , as Hg, mg/ l 

N i cke l , as N i , mg/ l 

Potassium, as K. nng/l 

Selenium, as Se, mg/ l 

Si lver, as Ag , mg/ l 

Sod ium, as Na, mg/l 

Z inc , as Z n , mg/l 

no rM \ \ \ o«w (t> V S . « r l L 

P w % i ^ . w x r ^ U n.'- . ^ V l . , , , . \ \ . 

• 

L^ 
• 

/ 

• 

/ 

• 

• 

g/U 

• 
• 

/ 

• 

• 

• 
/ 

/ 

/ 

• 

/ 

/ 
• 

y 

• 
A lka l i n i t y , as CaC03. mg/r 

Chlor ide, as CI , mg/l 

COO mg/ l 

Fluorides, as F, mg/l 

• 

/ 
/ 

Results 

0 . 0 0 5 

o.Z,«=\b 
7 . ^ 7 . 

r^. 0 \ f t 

\ 7 . U -
O . o : i , v \ 

o . O?. 

^ O . O C 3 " 2 . 

O . Ofe^^ 

< .n . o o " 5 

O . O O V a 

o . O l b 

7 « ^ ^ . 

O . C5C->0\ 

(̂  . o?.°i 
q Q . ?; 

t o . o o ^ 

C O . O O " ^ 

\ o-P^. 

* - 0 . O c i U , 

<-o . oov 
o , •2-^'A 

^ \ 9 . 

R ^ . 2 . 

\ . ^ 

Date 
Complete Teit 

I Hardness, as CaCO, . mg/ l 

l lNi trate, as N , mg/l y 

JNitrogen. Ammonia , as N , mg/l ^ 

Sulfate, as SO4. mg/l ^ 

jCyanida. asCN.mg / l • 

|Oi l and Grease, mg/l 

[Phenol, mg/l ^ 

1 

1 

1 
Tota l OissolvedSolids.m9ie 180° C 

ITOOI Smssdad SoTds. m»1 9 105° C 

1 Residue on Evaporation 9 180 C 

\ r r i ^ V r A . Cc , « , A \ . / 

Maorifl;ivm ,<3i '^ ,A\a\L / 
Radium 

Gross Alpha 

Gross Beta 

Total Organic Carbon, mg/l 

Total Organic Halogen, mg/l 

Endr in, mg/l 

Lindane, mg/ l 

Methoxychlor , mg/l 

2, 4 0 , mg/ l 

2, 4 . 5 TP (Silvex) mg/l 

Fecal Col i form 

F ? - . c r . + „ FcllLi+arrt *XAri v ' 

Retulti 1 

C J . O V O 

5-1 ĉ  1 
1 7 . . A ' 

C C , 0 V 1 

0 . \a 1 

cC> , cb\r» i 

0 • ovz. 
» . T ° l 

1 
1 

_^^ 

PHYSICAL APPEARANCE: 

file:///-JfHt


SAMPLE IDFNTIFICATIOr.': I n t e r l a k e #2 

TECHNICAL CENTER SAI-IPLE NUKBER: ENV 746 

VOLATILE ORGAHICS 

l Y . ACROLEIN 
2Y- ACRYLOHITRILE 
3Y. BENZENE 
4Y. BIS {CHLOROHETHYL) ETHER 
5V. BROHOFORK 
6V. CARBON TETRACHLORIDE 
7Y. CHLOROBENZENE 
BY. CHLORODl BROKOHETHAKE 
9Y. CHLOROETHAHE 

lOY. 2-CHLOROETHYLYIHYL ETHER 
I I Y . CHLOROFORK 
12Y. DICHLOROBROMOMETHAHE 
13V- DI CHLORODl FLUOROMETHANE 
14Y. 1 .1 -D I CHLOROETHAHE 
15Y. 1,2-DICHLOROETHAHE 
15V- •1,1-DICHLOROETHYLEKE 
17Y- 1,2-DICHLOROPROPAHE 
18V- 1,3-DICHLOROPROPYLEKE 
19Y- ETHYLBENZENE 
20Y- KETHYL BROMIDE 
21Y. METHYL CHLORIDE 
22Y- METHYLENE CHLORIDE 
23Y. 1.1,2,2-TETRACHLOROETHANE 
24Y- TITRACHLOROETHYLEKE 
25Y- TOLUENE 
26Y- 1,2-TPJkNS-DICHLOROETHYLENE 
27Y. 1,1,1-TR]CHLOROETHAHE 
28V- 1.1.2-TR3CHLOROETKAKE 
29Y TRICHLOROETHYLEKE 
30V. TRICHLORDFLUOROMETHAKE 
31Y- YIKYL CHLORIDE 

CONCENTRATION 
(UG/L) 

BDL 
BDL 

720 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

360 
BDL 
BDL 
BDL 
BDL 
BDL 
EDL 

DETECTION 
LIMIT 
(UG/L) 

100 
100 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

^ • • 

5DL=EEL0V DETECTIOK LIMIT 



W L E innniFlCATIOii: i n t e r l a k e #2 

TECHNICAL CENTER SAMPLE NUMBER: ENV 746 

BASE-NEUTRAL 
EXTRACTABLE ORGANICS 

I B . ACENAPHTHENE 
2 8 . ACENAPHTHYLENE 
3 8 . ANTHRACENE 
4 8 . BENZIDINE 
S B . BENZO (A) ANTriRACEHE 
6 8 . BENZO (A) PYRENE 
7 8 . 3,4-BENZ0FLU0RANTH£?iE 
8 8 . BENZO (GHI) PERYLENE 
9 8 . BENZO (K) FLUORANTTiENE 
0 8 . BIS {2-CHLOROETHOXY) MEJHAHZ 
I B . BIS (2-CHLOROETHYL) ETHER 
2 8 . BIS (2-CHLOROISOPROPYL) ETHER 
3 8 . BIS (2-ETHYLHEXYL) PHTHALATE 
4 8 . 4-BROHOPHENYL PHENYL ETHER 
S B . BUTYL BENZYL PHTHALAtTE 
5 8 . 2-CHLORONAPHTHALENE 
7 8 . 4-CHLOROPHENYL PHENYL ETHER 
8 8 . CHRYSENE 
9 8 . DIBENZO (A,H) ANTHRACENE 
0 8 . 1,2-DICHLOROBENZEfiE 
1 8 . 1,3-DICHLOROBENZENE 
2 8 . 1,4-DICHLOROBENZENE 
3 8 . 3,3'-0ICHL0R03EHZIDINE 
5 8 . DIETHYL PHTHALATE 
3 8 . DIHETTiYL PHTHAUTE 
5 8 . DI-N-BUTTL PHTHALATE 
' 8 . 2,4-DlNITROTOLUENE 
J 8 . 2,6-DINITROTOLUENE 
? 8 . DI-N-OCTYL PHTHALATE 
) 8 . 1,2-DIPHENYLHYDRAZINE 
8 . FLUORANTHENE 

CONCENTRATION 
(UG/L) 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

. BDL 
BDL 
BDL 
BDL 

. BDL 
BDL 
BDL 
BDL 

. BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
EDL 
BDL 
BDL 
BDL 
EDL 

DETECTION 
LIMIT 

• (UG/L) 

10 
10 
10 
10 
10 
10 
10 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

BDL-EELOV DETECTION LIMIT 

^ 



WELL MONITORING ANALYSIS REPORT 

ENVIRONMENTAL LAB * : _ I \ I \ ^ _ 

SITE: C\X^<r\ CTv .v^ . - \a^e^ WELL POINT C-C=>33 

DATE SAMPLED:. 5 -n-e^ 
LAB MANAnPR- > ^ ^). _ ^ ^ i : ^ ^ ^ .. 

Test 

Depth, m 

St ick-up, m 

Temperature, C 

p H , units 

Conduct iv i ty , mS 

T r o i l n i m ./ i«. T l , r»v-,/L • 

fy^ol.; W o ^ . i n i . ff.^ n ic ,< ry , lL J 

Arsenic, as As, mg/l • 

Bar ium, as Ba, mg/l y 

Boron, as B, mg/ l ^ 

Cadmium, as Cd, mg/ l ^ 

Calcium, as Ca, mg/l v 

Chromium, Total as Cr, mg/l »' 

Hexavalent Chromium,as Cr, mg/l^ 

Copper, as Cu , mg/l y 

I ron , tota l as Fe, mg/l _̂  

I ron , dissolved as Fe, mg/l ^ 

Lead, as Pb, mg/l ^ 

Manganese, as Mn , mg/l ^ 

Magnesium, as Mg, mg/l ^ 

Mercury, as Hg, mg/ l / 

Nickel , as N i , mg/ l ^ 

Potassium, as K, mg/I /-

Selenium, as Se, mg/ l .^ 

Silver, as A g , mg/ l /> 

Sodium, as Na, mg/l /• 

Z inc , as 2 n , mg/ l y 

P n - h m c n i / . a ^ SU ,\t^,lL * ' 

^ f f i i l l i 'ui^. i ' fij.^f.lL </ 
Alka l in i t y , as CaC03. mg^t 

Chloride, as CI . mg/ l y 

COD mg/ l / 

Fluorides, at F, mg/l / 

Results 

<«• O . O O S 

o . o o s 
A . ' ^ ^ ? ^ 
n - o o Z 
^ . o S 
fS. O S l 
o . O ^ 

o . OVZ. 
o . o s ^ 

-co . O Q S 

•^o OOS 
O . C i O \ 

rs . \ 0 ^ 
O . OCC5?. 

o . nc5-\ 

\ 7. \ . 
CO . o o S 

rs . OVVa 

Q U O 

n . 07.n 
r, . OC><?, 

O . oon?*. 

U A . I 
. ^ ^ ^ . 

1. Z 

Date 
Complen Test 

Hardness, as CaCOo. mg/l 

Resulti 

JNi t ra ta .asN , mg/l y O • (e>& 

JNitrogen, Ammonia , as N, mg/l ^ Q ^ U f . 

ISul fate, as SO4. mg/l ^ L1 a, U, 

j P U r . r V v i ^ t n» OTU. VW K / < - 0 . 0 < ^ 

{Cyanide, as C N , mg/l ./ 

j O i l and Grease, mg/l 

(Pheno l ,mg/ l . / 

jTotalOissolvedSolkjs,m9l@ 180° C 

Tool S u o n t e l Safidb. m^l 9 105° C 

Residue on Evaporation @ 180 C 

r ~ W \ \ ^ . n ' . C r . . v„c\« y 

VcLnoAivvr^ . C * \ ! , « r , l ! • 

Radium 

Gross Alpha 

Gross Beta 

Total Organic Carbon, mg/l 

Total Organic Halogen, mg/l 

Endnn, mg/1 

Lindane, mg/I 

Methoxychlor, mg/l 

2. 4 0 . mg/l 

2 . 4 , 5 TP (Silvex) mg/l 

Fecal Col i form 

R-.r.r.H, flil/u-^T,*-!- STLU. • 

o . w 

<_o . 0 \C i 

r̂  . DO-2. 

0 . o ^ c ; 

Cc 

^ 

PHYSICAL APPEARANCE: 



SAMPLE IDENTIFlCATIOr.*: I n t e r l a k e #7 

TECHNICAL CENTER SAI^PLE NUMBER: ENV 770 

U 

VOLATILE ORGAHICS 

I V . ACROLEIN 
2V. ACRYLOHITRILE 
3Y. BEHZEHE 
4V. BIS (CHLOROMETHYL) ETHER 
5V. BROHOFORK 
6Y. CARBON TETRACHLORIDE 
7Y. CHLOROBENZENE 
BY. CHLORODl BROMOHETHAHE 
9V. CHLOROETHAHE 

lOV. 2-CHLOROETHYLYIHYL ETHER 
I I Y . CHLOROFORM 
12V. DICHLOROBROMOMETHAHE 
13V. DICHLORODIFLUOROMETHAHE 
14V. 1 .1-DI CHLOROETHAHE 
15Y. 1 ,2-DI CHLOROETHAHE 
16V. -l . l-DICHLOROETHYLENE 
17V. 1 ,2-DI CHLOROPROPANE 
18V. 1,3-DlCHLOROPROPYLEHE 
19V. ETHYLBENZENE 
20V. METHYL BROMIDE 
21V. METHYL CHLORIDE 
22V- METHYLENE CHLORIDE 
23V. 1,1,2,2-TETRACHLOROETHAHE 
24V. TETRACHLOROETHYLEHE 
25Y. TOLUENE 
25V. 1.2-TPJkHS-DICHLOROETHYLEHE 
27Y. 1,1,1-TRICHLOROETHAHE 
28V. 1,1,2-TRJCHLOROETHAHE 
29V TRICHLOROETHYLEHE 
30Y. TRICHLORDFLUOROMETHAKE 
31V. YIHYL CHLORIDE 

oDL=EELOy DETECTION LIMIT 

CONCENTRATION 
(UG/L) 

BDL 
BDL 

620 
BDL 
BDL 
BDL 
BDL 
•BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

DETECTION 
LIMIT 
(UG/L) 

100 
100 
10 . 
10 
10 ' 

^° I 
10 
10 ^ 
10 
10 1 
10 1 
10 
10 1 
10 1 
10 
10 1 
10 1 
10 • 
10 ^ 
10 1 
10 • 

1° 
10 1 
10 1 
10 
10 1 
10 1 
10 
10 • 
10 1 
10 



v _ 

WELL MONITORING ANALYSIS REPORT 

ENVIRONMENTAL LAB * : _ I 1 ^ ^ _ 

CV^^TA (^Xr\-\-ejr\3.^o& ) WELL POINT * : C - f a - S ( o SITE: 

DATE SAMPLED:. S-W-'^ 'Z, 

LAB MANAGER: . /•.). /^:*^d—aA 
^-/f-fXL 

Test 

Depth, m 

Stick-up, m 

Temperature, C 

p H , units 

Conduct iv i ty , mS 

T h c i l ' w u y i , c s " ^ , rtvj/L 

JTlnUi M e ^ u t n ^ a ^ fUcjuuj, 

Arsenic, as As. mg/l 

Bar ium, as Ba, mg/l 

Boron, as B, mg/ l 

Cadmium, as Cd , mg/l 

Calcium, as Ca, mg/l 

Chromium, Tota l as Cr, mg/l 

»/ 
i - / | 

V 

1/ 

/ 
• 
• 

• 

Hexavalent Chromium, as Cr, mg/l 

Copper, as Cu , mg/l 

I r on , total as F t , mg/ l 

I r o n , dissolved as Fe, mg/l 

Lead, as Pb. mg/ l 

Manganese, as Mn , mg/l 

Mercury, as Hg, mg/ l 

N icke l , as N i , mg/ l 

Potassium, as K, mg/l 

Selenium, as Se, mg/ l 

Silver, as Ag , rr»g/l 

Sod ium, as Na, mg/ l 

Z inc , as Z n , mg/ l 

P W r m o n i / /»< ^J^ , r t t a /L 

P ) € r j 1 l l i - i t n o ^ H f . m l i 

• 
• 

• 
y 

/ 

• 
• 
• 

• 

r 
y 
• 
/ 
.̂  
• 

A lka l in i t y , as CaC03. mgTl 

Chloride, as CI . mg/t 

COD mg/l 

Fluorides, as F, mg/l 

/ • 

/ 
/ 

Results 

G . o o R 

0 . 0 7 - 1 

0 . f 5 - 7 f e 

O . O G I 

/ f t . Z 
o . o i s 
O.OL«r 

< ^ . O l | 

o, o33 
^ o .ooS 
^ 0 -OOS 

o . ocs l 

o.iSM-
o . o o o i 
o . ovo 

-\\ .n 
ACi .CsCbS 

O . C ) \ 0 

"=.-7 . ^ 

< - 0 . OC5<4 

o.o \*=^ 

O , OciO"=»» 

2.1.1 
/ l . O 

o. f t 

Date 
Complete Test 

Hardness, as CaC03. ' " ^ ' 

JNitrate, asN ,mg/ l ^ 

^Nitrogen, Ammonia, as N, mg/l ^ 

iSul fata, asS04. mg/l V 

jfViCs.p>r*vVp. •Q'; 0^.a. ^ « , J L v' 

1 Cyanida, as CN, mg/l y/̂  

| o i l and Grease, mg/l 

1 Phenol, mg/l / 

1 
|TotatOisso(vedSolids,m^e 180° C 

I T O Q I SiABvtad Sddt. myl 9 105° C 
o 

Residue on Evaporation 9 180 C 

r^W^'^+ . n ' C a . • M V I \ \ . y/ 

^ (n lnnA^vw^. G.«^V ^,W»1L 'Z 

Radium 

Gross Alpha 

Gross Beta 

Total Organic Carbon, mg/l 

Total Organic Halogen, mg/l 

Endrin, mg/l 

Lindane, mg/l 

Methoxychlor. mg/l 

2. 4 0 , mg/l 

2. 4 . 5 TP (Silvex) mg/l 

Fecal Coliform 

PnorJ-h j ftllu+nxrl- , 5 ^ : * * </ 

Results 

n . f o R 

o . s a 
t ^ c^ .T . 

O • O N Z -

O.-Z.'L 

i - O . 0 ^ 0 

• 

C i . O O ^ 

r^ .C5•3,•3^ 

Cc 

PHYSICAL APPEARANCE: 



,1 
SAMPLE IDENTIFICATIOK: Interlake #10 

TECHNICAL CENTER SAIVLE NUMBER: ENV 780 

IV 
2V 
3V 
4V 
5V 
6V 
7V 
BY 
9V 

lOV 
IIV 
12V 
13V 
14V 
15V 
16V 
17V 
18V 
19V 
20V 
21V 
22V 
23V 
2 AY 
25Y 
26V 
27Y 
2 BY 
29V 
30V 
31Y 

VOLATILE ORGAHICS 

ACROLEIN 
ACRYLOHITRILE 
BEHZEHE 
BIS (CHLOROMETHYL) ETHER 
BROMOFORM 
CARS OH TETRACHLORIDE 

CHLOROBENZENE 
CHLORODl BROMOHETHANE 
CHLOROETHAHE 
2-CHLOROETHYL YIHYL ETHER 
CHLOROFORM 
DI CHLOROBROMOMETHANE 
DI CHLOROOIFLUOROMETHANE 
1 .1 -DI CHLOROETHAHE 
1 ,2 -DI CHLOROETHAHE 

• 1,1-DICHLOROETHYLENE 
1,2-DICHLOROPROPANE 
1,3-DlCHLOROPROPYLENE 
ETHYLBENZENE 
METHYL BROMIDE 
METHYL CHLORIDE 
METHYLENE CHLORIDE 
1.1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHYLEHE 
TOLUENE 
1,2-TPJ^HS-DlCHLOROETHYLENE 
1 , 1 . 1 - T R l CHLOROETHAHE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHYLEHE 
TRICHLOROFLUOROMETHAKE 

YIKYL CHLORIDE 

CONCENTRATION 

(UG/L) 

770 

BDL 
BDL 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BOL 

DETECTION 
LIMIT 
(UG/L) 

100 
100 
10 
10 
10 
10 
10 . 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

BDL=3EL0V DETECTION LIMIT 



WELL MONITORING ANALYSIS REPORT 

ENVIRONMENTAL LAB * : _ l ! ° 5 _ 

SITE: C UJs m ( TL'n-v^r VoV^e.'̂  

DATE SAMPLED:. 5 - 1 - f i Z . 

WELL POINT 

LAB MANAGER 

C-k5Z^ 

. u l . 
^ ' • / £ - ' i 2 -

/ y ^ H C y ^ 

Test 

Depth, m 

Stick-up. m 

Temperature. C 

p H . units 

ConductivirY, mS 

T W a \ \ \ , > « , n ^ T \ , r ^ \ \ 

Arsenic, as As, mg/l 

Bar ium, as Ba, mg/l 

Boron, as B.mg/I 

Cadmium, as Cd, mg/l 

Calcium, as C i , mg/l 

Chromium, Total as Cr, mg/l 

V 

1 ^ 
• 

/ 
/ 

• 

• 

• 

Hexavalent Chromium, as Cr, mg/l 

Copper, as Cu.mg/I 

I ron , total as Fe, mg/l 

I ron , dissolved as Fe, mg/l 

Lead, as Pb, mg/I 

Manganese, as Mn, mg/l 

Magnesium, as Mg, mg/ l 

Mercury, as Hg, mg/l 

Nickel , as Ni , mg/l 

Potassium, as K, mg/l 

Selenium, as Se, mg/t 

Silver, as A g , mg/l 

Sodium, as Na, mg/l 

Z inc, as Z n , mg/I 

flo+i'mcnvJ,iJ\ ^ b . r t v J t . 

W9nr// i i . i r»i i ^ ?\ i . r r a l i 

/ 
/ 
y 

/' 

/ 

/ 
/ 
y 

/ 
r' 

/" 
^ 
/ 

• 

/ 
Alka l in i ty , as CaCO^, mg/I 

Chloride, as Ct, mg/t 

COD mg/l 

Fluorides, at F, mg/l 

• 

y 

/ 

Results 

. 

• to . o o S 
n . \Q<^ 

0 . ^ 2 0 

o .oS-A 
\ - l . o 

O . \ U , Q 

O . \ * A O 

O . \ u , \ 

ft. ZP, 
o . q'Ao 

^ o . o o S 
Ci . \ ' h \ 

trN . ^ 

<_o . o o o \ 
O . ^ U * ^ 

7 . \ « A O -

^ o . o o S 
O . ^ c v " ^ 

f jC i \ . 

O . ©"ft-A 
n . SP,V 

O". o \ 5 

5 ^ .1 
B^ . 2. 

^ • ^ 

Date 
Comp le te 

Tes t 

1 Hardness, as CaCO^, mg/t 

Results 

j Nitrate, as N , mg/l / j V H ^ 

1 Nitrogen, Ammonia, as N, mg/t • ( 0 . ^ 5 

Sulfate, as SO4. mg/t J M O . Vo 

fV\0»nVi<ii«., f T PCV ' ^ M y 

Cyanide, as CN, mg/l v' 

Oil and Grease, mg/l 

Phenol, mg/l y 

TotalOissolvedSoiids.mg/IS) 180 C 

T o d SusoancW Solids, mgil 9 105° C 

Residue on Evaporation @ 180 C 

r n V l o l V . a v r h , r«r, l( • 

Radium 

Gross Alpha 

Gross Beta 

Total Organic Carbon, mg/l 

Total Organic Halogen, mg/l 

Endrin, mg/1 

Lindane, mg/l 

Methoxychlor, mg/l 

2, 4 0 , mg/I 

2. 4. 5 TP (Silvex) mg/l 

Fecal Col i form 

ft-.rr.-Sj ft^lU-V«t 5cfl̂ •̂  / 

^ > O"^ 

0 .AS 

& 

<-Ci . O\o 1 
1 

0 . "^-SVa 

0 . "*.\1 

PHYSICAL APPEARANCE:. 



SAMPLE IDENTIFICATION: I n t e r l a k e #6 

TECHNICAL CENTER SAMPLE NUMBER: ENV 769 

VOUTILE ORGANICS 

l Y . ACROLEIN 
2 V . ACRYLOHITRILE 
3V. BENZENE 
4V. BIS (CHLOROHETHYL) ETHER 
5V. BROMOFORM 
6Y. CARBON TETRACHLORIDE 
7Y. CHLOROBENZENE 
8V. CHLORODl BROMOHETHAHE 
9V. CHLOROETHAHE 

lOV. 2-CHLOROETHYLYINYL ETHER 
11V. CHLOROFORM 
12V. DICHLOROBROMOMETHAHE 
13V. DICHLORODIFLUOROMETHAHE 
14Y. 1,1-01 CHLOROETHAHE 
15Y. 1,2-DI CHLOROETHAHE 
16Y. -l.l-DICHLOROETHYLEHE 
17V. 1,2-DICHLOROPROPAHE 
18V. 1,3-DlCHLOROPRDPYLEHE 
19V. HHYL BENZENE 
20V. METHYL BROMIDE 
21Y. METHYL CHLORIDfE 
2ZY. METHYLENE CHLORIDE 
23Y. 1.1,2,2-TETRACHLOROETHANE 
24Y. TETRACHLOROETHYLEHE 
2 5 V . TOLUENE 
2 6 V . 1,2-TRANS-DJCHLOROETHYLENE 
2 7 V . 1 . 1 . 1 - T R l CHLOROETHAHE 
2 8 Y . 1.1,2-TRICHLOaOETHANE 
29V TRICHLOROETHYLEHE 
3 0 Y . TRICHLOROFLUORaMETHANE 
3 1 V . YIKYL CHLORIDE 

COHCEHTRATION 
(UG/L) 

BDL 
BDL 

900 
BDL 
BDL 
BDL 
BDL 
BOL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

, BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

150 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

DETECTION 
LIMIT 
(UG/L) 

100 
100 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

BD L=BELOV DETECTION LIMIT 



'Lf inriiTIFICATJO;:: interlake #6 

CHNICAL CENTER SAMPLE NUMBER: ENV 769 

BASE-NEUTRAL 
EXTRACTABLE ORGANICS 

IB. ACENAPHTHENE 
23. ACENAPHTHYLENE 
1-3. ANTHRACENE 
• 3. BENZIDINE 
: 3- BENZO (A) ANTHRACENE 
• E. BENZO (A) PYRENE 
•. 3,4-BENZOFLUORANTHENE 
.. BENZO (GHI) PERYLENE 

BENZO (K) FLUORANTHE?JE 
BIS (2-CHLOROETHOXY) METHANE 
BIS (2-CHLOROETHYL) ETHER 
BIS (2-CHLOROISOPROPYL) ETHER 

15. BIS (2-ETHYLHEXYL) PHTWALATE 
-^3. 4-BROMOPHENYL PHENYL ETHER 
=3. BUTYL BENZYL PHTHALATE 
•ZZ. 2-CHL0R0.VAPHTHALE?/E 
•.•3. 4-CHLORDPHENYL PHENYL ETHER 
r .Z . CHRYSENE 
S3. DIBENZO (A,H) ANTHRACENE 
D3. 1,2-DICHL0R03ENZE?/E 
2 3. 1,3-DICHLOROBENZENE 
23. 1,4-DICHLOROBENZENE 
i : . 3,3'-0ICHL0R0SE?iZIDINE 
; j . DIETHYL PHTV.ALATE 
53. OmETTiYL PHTHALATE 
£3. DI-N-BUTYL PHTHALATE 
7ii. 2,4-DINITROTOLUENE 
;=:. 2,6-0INITR0T0LUE?t'E 
=3. OI-H-OCTYL PHTHALATE 
:2. 1.2-DIPHENYLKYDRAZINE 
.3. FLUORANTHENE 

2 . 

3. 
3 

CONCENTRATION 
(UG/L) 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

• BDL 
BDL 
BDL 
BDL 

- BDL 
BDL 

' • • BDL 
BDL 

29 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
EDL 
BDL 
BDL 
BDL 
BDL 

DETECTION 
LIMIT 

• (UG/L) 

10 
10 
10 
10 
10 
10 
10 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 . 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

v _ 
BDL-=ELOV DETECTION LIMIT 



I 
WELL MONITORING ANALYSIS REPORT 

VJeu- ST-^D I 
ENVIRONMENTAL LAB * : J I L b ^ _ _ 

SITE: 

DATE SAMPLED: 5 - 5 -<^2^ 

LAB M A N A n P R ^ i ^ c i . / C ^ - - ^ ^ 

" ^ d - U ~ l -

I 
f 

Test 

Oepth, m 

St ick-up, m 

Temperature. C 

p H , units 

Conduct iv i ty , mS 

" ^ V L V N ' M I N - ^ I I " . T \ , . „ f t R V 

Ho\i.\>Ap\M,>->, tt' Ur^ ,Y. , ' , \L l . 

A rsen icas As, mg/l *^ y 

Bar ium, as Ba, mg/l ^ 

Boron, as 8 , mg/l • 

Cadmium, as Cd, mg/l ^ 

Calcium, as Ca, mg/l y 

Chromium, Total as Cr, mg/l V 

Hexavalent Chromium, as Cr, mg/l^ 

Copper, as Cu , mg/l f 

I ron , to ta l as Fe, mg/l y 

I ron , dissolved as Fe, mg/l /* 

Lead, as Pb, mg/l / 

Marfganese, as Mn. mg/l ^ 

Magnesium, as Mg, mg/l / 

Mercury, as Hg. mg/l ^ 

Nicke l , as N i , mg/l / 

Potassium, as K, mg/l ^ 

Selenium, as Se, mg/l / 

Silver, as A g , mg/l / 

Sod ium, as Na, mg/l y 

Z inc , as Z n . mg/l ^ 

"Ro/M l\it i>->\ ./AV Ko ..•T^, I (. / 

&r^^>r»'or)w .C^ t->- i-:nlL y 

A lka l i n i t y , as CaCO^.'mq/l 

Chlor ide, as CI . mg/l y 

COO mg/ l / • 

Fluorides, as F, mg/l / 

Results 

• 

•^O. ooS 
o . OS\ 
r^.S-VO 

O . OSH 
i n .-> 

o . ?,\S 
G . C J Z . 

o . V ^ b 

ft.7.\^ 
O. OC,?, 

-<- o . OOS 

o . c»ft»4 

7.fe . ?^ 
C->. o oo"2. 
o . ^ - l ? ) 

7_^oo . 
^ 6 . cso^ 

ft . \ < \ o 

\ («° \ . 
O . 0 0 ^ < : \ 

O , O \ V 

o . s2.a 

Sfe.S 
'^•59^ . 

0,«\ 

OatB 
Complete Test 

Hardness, as CaC03. mg/l 

Nitrate, as N ,mg / l , / 

Nitrogen, Ammonia , a i N. mg/l ^ 

Sulfate, as SO4, mg/l z ' 

PVr«oV>«r t . ,a» P : ^ nr iM • 

Cyanide, as CN, mg/ l • 

Oil and Grease, mg/l 

Phenol, mg/l / 

Total OissalvedSolids.m9ie 180* C 

Tool Subsided SoHck, n ^ l 9 105° C 

(Residue on Evaporation 9 180 C 

lroVM..V-V a^Co , m « l L ^ 

JV f t i r t f tA rLvnv .a^ \ , ( v \ f l \ L »^ 

(Radium ^ 

Gross Alpha 

Gross Beta 

1 1 
|Tota l Organic Carbon, mg/l 

|Tota l Organic HaloQen, mg/l 

1 
Endrin, mg/l 

Lindane, mg/l 

Methoxychlor, mg/l 

2 . 4 0 , mg/ l 

p , 4 , 5 TP (Silvex) mg/I 

Fecal Col i form 

fi-ion+i, Pnl lu-K^t , / 
C < ! ^ ^ 

Results 

0 . Vio 

0 .«? , \ 

•7>47.. 
<.o . oy 

n q b 

*'C» , o v o 
( 

t̂  
f 
• 

1 P 
L 
1 r 
h 1 

0 . 1 ^ 1 . 

O. 'a .W 

1 1 
1 
> 
L 
1 • 
i 1 

_ 

PHYSICAL APPEARANCE: I 



SAMPLE IDENTIFICATION: I n t e r l a k e « 

TECHNICAL CENTER SMPIE NUMBER: ENV 765 

PESTICIDES/PCB'S 

IP. 
2P. 
3P. 
4P. 
5P. 
6P. 
7P. 
8P. 
gp. 

lOP. 
IIP. 
12P. 
13P. 
14P. 
ISP. 
16P. 
17P. 
18P. 
ISP. 
20P. 
21P. 
22P. 
23P. 
24P. 
25P. 

ALDRIN 
ALPHA-BHC 
BETA-BHC 
GA^WA-BHC 
DELTA-BHC 
CHLORDANE 
•4,4'-0DT 
4,4'-DDE 
4,4'-000 
DIELDRIN 
ALPHA-ENDOSULFAN 
BETA-ENDOSULFAN 
ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN ALDEHYDE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
PCB-1242 
PCS-1254 
PCB-1221 
PCB-1232 
PCB-1248 
PC3-1260 
PC8-1016 
TOXAPHENE 

CONCENTRATION 
(UG/L) 

BDL 
BDL 
BDL 
BDL 
BOL 
BDL 

. 8DL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL' 
BDL 
BDL 

DETECTION 
LIMIT 
(UG/L) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

BDL-BELOy DETECTION LIMIT 

o 



SAKPLC inCUTIFICATION: I n t e r l a k e #3 

TECHNICAL CENTER SAMPLE NUMBER: ENV 765 

18 
28 . 
38 . 
4 8 . 
58-
6 8 . 
7 8 . 
8 8 . 
9 8 . 

. 0 8 . 

. 1 8 . 

. 2 8 . 
3 8 . 
4 8 . 
5 8 . 
6 8 . 
7 8 . 
8 8 . 
9 8 . 
0 8 . 
1 8 . 
2 8 . 
3 8 . 
4 8 . 
5 8 . 
SB. 
78 . 
3B. 
98 . 
38. 
LB-

BASE-NEUTRAL 
EXTRACTABLE ORGANICS 

. ACENAPHTHENE 

. ACENAPHTHYLENE 

. ANTHRACENE 
BENZIDINE 
BENZO (A) ANTHRACENE 
BENZO (A) PYRENE 
3,4-BENZOFLUORANTHENE 
BENZO (GHI) PERYLENE 
BENZO (K) FLUORANTHENE 
BIS (2-CHLOROETHOXY) METHANE 
BIS (2-CHLOROETHYL) ETHER 
BIS (2-CHLOROISOPROPYL) ETHER 
BIS (2-ETHYLHEXYL) PHTHALATE 
4-BRO.MOPHENYL PHENYL Li HER 
BUTYL BENZYL PHTHALĴ TE 
2-CHLORONAPHTHALEHE 
4-CHLOROPHENYL PHENYL ETHER 
CHRYSENE 
DIBENZO (A,H) ANTHRACENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHL0R0BENZE?/E 
3,3'-DICHL0R0BENZIDINE 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DI-H-BUTYL PHTHALATE 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
OI-N-OCTYL PHTHALATE 
1,2-DIPHENYLHYDRAZINE 
FLUORANTHENE 

CONCENTRATION 
(UG/L) 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

- BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
EDL 
BDL 
BDL 
BDL • 
BDL 

DETECTION 
LIMIT 

• (UG/L) 

10 
10 
10 
10 
10 
10 -
10 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 . 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

BDL-5EL0V DETECTION LIMIT 



WELL MONITORING ANALYSIS REPORT 
Vle:u. S S - S ^ 

ENVIRONMENTAL LAB * : _ 1 S 1 

SITE: r . U ^ m ( Tntgr laV,^. ' ) WELL POINT * : C'i.31 

DATE SAMPLED:. 5'U'<^7. 

LAB MANAGERL^i^2L_t-2^ 

Test Resul ts 
Date 

Complete T e s t Results 

Depth, m Hardness, as CaCOQ. mg/t 

St ick-up, m Nitrata, as N .mg/l VZ9, 
Temperature, C Nitrogen, Ammon ia , as N , mg/I y> ?>.-l2> 

ISulfata, as SO^ , mg/l .2cL2_ 
P n r ^ p S - f t V ^ ^ Q c ^ ^ ^ ^ ^ W ^ ' < i ^ ^ \ 

p H , units I Cyanide, as C N , mg/ l O. \ ^ 
Conduct iv i ty . mS I Oil aiKl Grease. mg/I 

Thali LiUOi. ff.T 7/,I m\\L. 

Arsenic, as As, mg/l *^ , y 

• Phenol, mg/l ^C> .QVO 

O - O ^ ^ 
Bar ium, as Ba, mg/l 

j i Q O ^ ^ |TotalOissolvedSolids.m»1g180 C 

Boron, as B, mg/l \ - ^ b 
iTool Si^sTtad ScTds, myl 9 105 C 

Cadmium, as Cd, mg/l / O - O O " ? - I Residue on Evaporation 9 180 C 

Calcium, as Ca, mg/1 ji^ 7.^.q f l^^Vv^^v .fT^ r< = ^ iL. o -oo ' ^ 
Chromium, Total as Cf. mg/ l ft- oo"*^ jLnfu^ iV ^ o » ^ \ 3 
Hexavalent Chromium, as Cr, mg/t^ ' Radium 

Copper, as Cu, mg/l f ^ - O Q S Gross Alpha 

I ron , total as Fe, mg/l O-ObVa Gross Beta 

I ron , dissolved as Fe. mg/l / O . D ' = ^ 0 

Lead, as Pb, mg/l 

Manganese, as Mn, mg/l 
j ^ 0-D\S> 1 Total Organic Carbon, mg/l 

Magnesium, as Mg, mg/l ^ ^ - - z . Total Organic Halogen, mg/l 

Mercury , as Hg, mg/l r..OC>2-
Nicke l , as N i , mg/I • 0 . 0 ' L \ 

Potassium, as K, mg/l "^-l q Endrin, mg/l 

Selenium, as Se, mg/l O. o o \ Lindane, mg/l 

Silver, as Ag, mg/l O . toOb Methoxychlor, mg/1 

Sod ium, as Na, mg/l JiaiL 2, 4 0 , mg/I 

Z inc , as Z n , mg/l <-0. oo«4 2. 4. S TP (Silvex) mg/l 

m t i ' m e n . « .<:^. \k^. -na 11. o.&^^^c-̂  
P'Jr\ilti,ifn.6^ fli.mj/L o . O n o 2 . 
Alka l in i t y , as CaC03. mg/l Fecal Col i form 

Chloride, as CI , mg/l ly-L 
COD mg/I M2, 
Fluorides, as F. mg/l . o ^ 

C?-\ooV>j Pe:^^»rr>.A * V r . n J 

PHYSICAL APPEARANCE:. 



SAMPLE IDENTIFICATION: Interlake #11 

TECHNICAL CENTER SAMPLE NUMBER: ENV 781 

VOLATILE ORGAHICS 

lY. ACROLEIN 
2Y. ACRYLOHITRILE 
3Y. BENZENE 
4 Y . BIS (CHLOROMETHYL) ETHER 
5Y. BROMOFORH 
6Y. CARBON TETRACHLORIDE 
7Y. CHLOROBENZENE 
8Y. CHLORODl BROHOMETHAHE 
9Y. CHLOROETHAHE 

lOY. 2-CHLOROETHYLYINYL ETHER 
I I Y . CHLOROFORM 
1 2 Y . DICHLOROBROMOMETHAHE 
1 3 Y . DICHLORODIFLUOROMETHAHE 
14Y . 1 .1 -DI CHLOROETHAHE 
1 5 Y . 1 ,2 -DI CHLOROETHAHE 
1 6 Y . • l.l-DICHLOROETHYLENE 
17Y. 1,2-DICHLOROPROPAHE 
1 8 Y . 1,3-OICHLOROPROPYLENE 
1 9 Y . ETHYLBENZENE 
2 0 Y . METHYL BROMIDE 
2 1 Y . METHYL CHLORIDE 
2 2 Y . METHYLENE CHLORIDE 
2 3 Y . 1,1,2.2-TETRACHLOROETHAHE 
2 4 Y . TETRACHLOROETHYLEHE 
2 5 Y . TOLUENE 
2 6 Y . 1,2-TRAHS-OlCHLOROETHYLENE 
2 7 Y , 1 , 1 . 1 - T R l CHLOROETHAHE 
2 8 Y . 1.1,2-TRICHL0R0£THANE 
29Y TRICHLOROETHYLEHE 
3 0 Y . TRICHLOROFLUOROMETHANE 
3 1 Y . YIHYL CHLORIDE 

BDL=B£LOW DETECTION LIMIT 

CONCENTRATION 
(UG/L) 

BDL 
BDL 

790 
BOL 
BDL 
BDL 
BDL 
•BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BOL 
BDL 
BDL 
BDL 
BDL 
BDL 
BOL 
BOL 
BDL 
BOL 
BDL 
BDL 
BOL 

DETECTION 
LIMIT 
(UG/L) 

100 
100 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 -
10 
10 
10 
10 
10 
10 
10 
10 
10 ^ 
10 
10 1 
10 1 
10 
10 1 
10 1 
10 
10 , 
10 



WELL MONITORING ANALYSIS REPORT 
W ^ ^ ST-4-b 

ENVIRONMENTAL LAB ^ - " l~ l ^ 

SITE: C.a\rf\ 

DATE SAMPLED:. 5 - \ \ -&?^ 

LAB MANAGER: A ^ ^ / 4 i ^ r f r ^ , 

Tes t 

Depth , m 

St ick-up, m 

Temperature, C 

p H , units 

Conduct iv i ty , mS 

T7n.l i i i j . in .IT- Tl,,r^, IL 

i T I ^ I y M l l M r / , ; . .r,-- /VJcrYv; 

Arsenic, as As, mg/1 *̂  

Bar ium, as Ba, mg/l 

Boron , as 8 , rr>g/l 

Cadmium, as Cd , mg/I 

Calcium, as Ca. mg/l 

Chromium, Tota l as Cr, mg/ l 

/ 

n, ̂  
• 

/ 
y 

y 

• 

/ 
Hexavalent Chromium, as Cr, m g / l / 

Copper, as C u , mg/l 

I ron , total as Fe, mg/I 

I ron, dissolved as Fe. mg/l 

Lead, as Pb. mg/1 

Manganese, as Mn, mg/l 

Magnesium, as Mg, mg/l 

Mercury, as Hg, mg/l 

N icke l , as N i , mg/l 

Potassium, as K, mg/l 

Selenium, as Se, mg/l 

Silver, as Ag, mg/ l 

Sod ium, as Na,mg/ I 

Z inc , as Z n , mg/ l 

n i r ^ i iVCrMJ , a . \ . ^ l i . / y -^ /L 

Rfr</I, ' ,um, (1 Fj.,ff^,lf. 

/ 

/ 
/ 
/ 

/ 
.̂  
/-
/ 

/ 

/ 
y 
y 

y 

/• 

<̂  
Alka l in i t y , as CaCO^, mg/I 

Chloride, as Ct. mg/l 

COO mg/ l 

Fluorides, as F. mg/t 

• 

y 

/ 

Results 

-

O .C=5Ci l« 

o - v«^\= 
\ . C \ « \ 

r ^ . o CJ-?3 

- \ ^ CS 

o . oVb. 
o . n \V^ 
O , C50"=\ 

n . ^ \ ^ 
r i . c ; = , ^ 

o . oc i?; 

r̂  . cr^S 
1 X 7 .C? 

^ o . C a O o l 

r . , C3-a>^ 

* ^ U . «o 

< - 0 . c=)Ci5 

O - c>C5«^ 

>~1-7 . 

O . O O ^ 

O . D C O 

C i . 000"=^ 

1 0 , 0 . 

\ < \ 7 . , 

\ .n 

Date 
Complete 

/ / 

Test 

Hardness, as CaC03, n>g/l 

Nitrata, u N , mg/I y 

Nitrogen, Ammonia, as N, mg/l « 

Sulfate, as SO4, mg/l ^ 

i— 
Cyanida, as CN, mg/l • 

Oil » n i Grease, mg/l 

Phenol, mg/l • 

lTotalOissolvedSolids,m9/l9180 C 

|TaQlSm]BndadSdidi,m9i1@ 105°.C 

g Residue on Evaporation 9 180 C 

OVJnmnAOi.^ . CV N , » « l l l </ 

1 Radium 

Gross Alpha 

Gross Beta 

Total Organic Carbon, mg/I 

Total Organic Halogen, mg/l 

Endrin. mg/I 

Lindane. mg/I 

Methoxychlor, mg/l 

2 ,4D, mg/t 

2. 4. 5 TP (Silvex) mg/l 

Fecal Coliform 

p -v - . r r i , , (^((.-^aiMt ^ C i K >/ 

^-//--rii 

Results 

\ . ^ 1 , ^ 

Co 

i . \ q 
\ r ^ ^ . 

0 . ovS 
o . ^ u , 

^ 0 .ovo 

C 5 . C>C»\ 

o . ^ u , ^ 

PHYSICAL APPEARANCE: 

http://T7n.liiij.in


SAMPLE IDENTIFICATION: I n t e r l a k e #8 

TECHNICAL CENTER SAI^PLE NUMBER: ENV 778 

VOLATILE ORGAHICS 

I V . ACROLEIN 
2Y. ACRYLOHITRILE 
3Y. BENZENE 
4V. BIS (CHLOROMETHYL) ETHER 
5V. BROMOFORM 
6Y. CARBON TETRACHLORIDE 
7V. CHLOROBENZENE 
8Y. CHLORODl BROMOHETHANE 
9Y. CHLOROETHAHE 

lOV. 2-CHLORDETHYLYlHYL ETHER 
I I Y . CHLOROFORM 
12Y. DICHLOROBROMOMETHAHE 
13Y. DICHLORODIFLUOROMETHAHE 
14Y. 1 . 1 - D I CHLOROETHAHE 
15V. 1 , 2 - D I CHLOROETHAHE 
16V. - l . l -DICHLOROETHYLENE 
17V. 1 , 2 - 0 1 CHLOROPROPANE 
18V. 1.3-DlCHLOROPROPYLENE 
19V. ETHYLBENZENE 
20Y. METHYL BROMIDE 
21Y. METHYL CHLORIDE 
22Y. METHYLENE CHLORIDE 
23Y. 1.1,2,2-TETRACHLOROETHAHE 
24Y. TETRACHLOROETHYLEHE 

25Y. TOLUENE 
26V. 1,2-TRANS-DICHL0R0ETHYLEN£ 
27Y. 1,1,1-TRICKLOROETHAHE 
28Y. 1.1,2-TRJCHLOSOETHANE 
29Y TRICHLOROETHYLEHE 
30Y. TRICHLORDFLUOROMETHAKE 

31Y. YIKYL CHLORIDE 

CONCENTRATION 
(UG/L) 

BDL 
BDL 

•740 
BDL 
BDL 
BDL 

- BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
EDL 

DETECTION 
LIMIT 
(UG/L) 

100 
100 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10. 
10 
10 
10 
10 
10 
10 

V 
BDL=S£LOV DETECTIOK LIMIT 



WELL MONITORING ANALYSIS REPORT 
^ - r A f 2 , L E ' ' ! ^z \LL i !<^ W A T 

ENVIRONMENTAL LAB =fc- ~ 1 ~ \ ^ 

SITF- C U ^ m ( XA^J r ^0^e . ^ WFI I POINT :S=- C - <oBS 

DATE SAMPLED: 5-\\-<c.2. 

LAB MANAGER If-m^.n. 

Test 

Depth, m 

Stick-up, m 

Temperature. C 

p H , units 

Conduct iv i ty, mS 

T h a l / i u m , o > . T l , mo/^ t' 

D i r l i y fxJ ;>n/ im^/ - , * W r s . , 

Arsenic, as As, mg/l 

Bar ium, as Ba, mg/l 

Boron, as B, mg/t 

Cadmium, as Cd, mg/l 

Calcium, as Ca. mg/I 

Chromium, Total as Cr, mg/t 

Hexavalent Chromium, as Cr, 

Copper, as Cu, mg/t 

I ron , total as Fe, mg/t 

I ron , dissolved as Fe, mg/l 

Lead, as Pb. mg/t 

Manganese, as Mn. mg/t 

Magnesium, as Mg, mg/t 

Mercury, as Hg. mg/l 

Nicke l , as N i , mg/l 

Potassium, as K. mg/l 

Selenium, as Se, mg/l 

Silver, as Ag, mg/I 

Sodium, as Na, mg/I 

Z inc , as Zn .mg/ I 

flr»ff/r»oni/, ( i \ S U . m n l l . 

n ^ r M l l i u m /><: f ^ l malL 

i V l / ^ 

• 

y 

I / ' 

• 

• 

y 

mg/l^r 

/ 
y 
• 

/ 

^ 

r̂  

y 

, / 

y 

y 
^ 

y 

y 

y 

y 
Alka l in i t y , as'caC03,'mg/l 

Chloride, as CI, mg/l 

COD mg/l 

Fluorides, at F, mg/t 

y 

y 

/. 

Results 

f 

"t O . ftO<^ 

O . C 7 . \ 

< - 0 . tooO, 

O . O O ^ 

^ 7 . 5 

o . c>\\ 
^ o . o \ 

O . 0 0 » o 

o . o ^ n 
<.0 . o o 5 

<.0 . o n S 

r , . O A \ 

N - ^ . \ 

^ O . O C i O \ 

o . o w 
" ^ r s . ^ 

<-o . o o « i 
C i . rwo 

\ ^ - V A 

<-o.oou, 
o , 03 .0 , 

^ o . o o \ 

\ 5 . 3 3 

2.\ . - i 
\ - < 

Date 
Complete 

(7 
Test 

1 Hardness, as CaC03, mg/l 

Nitrate, as N ,mg/t ^ 

Nitrogen, Ammonia, as N, mg/l / 

Sulfate, as SO4. mg/l / 

Icyanide, asCN,mg/l v 

j O i l and Grease, mg/l 

I Phenol, mg/I / 

1 
1 
|TotalDissolvedSolids.mg^9 ISo" C 

| T a d SiaandBd Safi±. m^l 9 105° C 

1 Residue on Evaporation 9 180 C 

MonaAlxv , - . , . &» \ l . v v v i l l . / 

Radium 

Gross Alpha 

Gross Beta 

Total Organic Carbon, mg/l 

Total Organic Halogen, mg/l 

Endrin. mg/I 

Lindane, mg/I 

Methoxychlor, mg/l 

2, 4 0 , mg/l 

2, 4 , 5 TP ISilvex) mg/l 

Fecal Coliform 

P r i o r . - u , f? , l ' , , ^n i r^ ^£4.^ / 

d - y d - ^ i ^ " " 

Results 

O .Ur "? . 

C O . O Z . 

zq .\ 
n .o-z-x 
0 . \ o 

n 0 . o \ o 

• 

o . o o s 
0 . \ t t ^ 

D 

PHYSICAL APPEARANCE:. 

file:///5.33


SAMPLE IDENTIFICATION: Interlake #9 

TECHNICAL CENTER SAMPLE NUMBER: ENV 779 

IV. 
2V. 
3V. 
4Y. 
5V. 
6Y. 
7V. 
BY. 
9V. 
lOV. 
IIV. 
12Y. 
13Y. 
14V. 
15V. 
16V. 
17Y. 
18V. 
19V. 
20Y. 
21Y. 
22Y. 
23Y. 
24Y-
25Y. 
26V. 
27Y. 
28Y. 
29Y 
30Y. 
31Y. 

VOLATILE ORGAHICS 

ACROLEIN 
ACRYLOHITRILE 

BENZENE 
BIS (CHLOROMETHYL) ETHER 
BROHDFORM 
CARBOH TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHAHE 
CHLOROETHAHE 
2-CHLOROETHYL YIHYL ETHER 

CHLOROFORM 
DI CHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHAHE 
1 .1 -DI CHLOROETHAHE 
1 ,2 -DI CHLOROETHAHE 

• 1 , 1 - D ICHLOROETHYLENE 
1,2-DICHLOROPROPAHE 
1,3-DICHLOROPROPYLENE 
ETHYLBENZENE 
METHYL BROMIDE 
METHYL CHLORIDE 
METHYLENE CHLORIDE 
1 . 1 , 2 . 2 -TETRACHLOROETHANE 
TET PJkCHLOROETH YLENE 
TOLUENE 
1,2-TPJ^NS-Dl CHLOROETHYLENE 
1,1,1-TRlCHLOROETHAHE 
1.1,2-TRICHLOROETHAKE 
TRICHLOROETHYLEHE 
TR 1 CHLOROr LUOROMaHAKE 

YIKYL CHLORIDE 

CONCENTRATION 

(UG/L) 

BDL 
BDL 

530 
BDL 
BDL 
BDL 
BDL 
•BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BOL 
BDL 
BDL 
BDL 
BDL 
BDL 
BOL 
BDL 
BDL 
BOL 
BDL 
BDL 
BDL 
BDL 
p.ni 

DETECTION 
LIMIT 

(UG/L) 

100 
100 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
.10 
10 
10 
10 
10 

- 10 

10 
10 
10 
10 
10 
10 
10 
10 

5DL=3EL0W DETECTION LIMIT 



Interlake Site Summary Report and Supplemental Work Plan 
Chicago, Illinois 

SUMMARY OF GROUNDWATER, SEDIMENT, AND SOIL ANALYSIS 
PART OF APPENDIX A 

INTERLAKE SITE 
CHICAGO, ILLINOIS 

Media 

Sampling Point 

Dale 

Chloromelhane 

Bromomethane 

Vinyl Ctilonde 

Chtoroethane 

Methylene Chtonde 

Acetone 

CartMn Disulfide 

1,1-Dichloroethene 

1,1-Dichloroethane 

1,1-Dicliloroethene (total) 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

l,t,t-Tnchloroethane 

Carbon Teffachlonde 

Vinyl Acetate 

Bromodichloromethane 

t,2-Dichloropropane 

CIS-1,3-Dichloropropene 

Tnchloroethene 

Groundwater (ug/l)' 

G-101 
(ST-ID) 

7/19/89 

-

-

-

-

3 0 J 

76 0DJ 

-

-

-

-

-

-

R 

-

-

-

-

- • 

~ 

~ 

G-102 
(ST-2D) 

7/19/89 

~ 

-

~ 

-

~ 

3200 0 D 

~ 

--

-

-

-

-

R 

~ 

-

-

-

-

-

~ 

G-103 
(ST-3D) 

7/19/89 

~ 

-

~ 

~ 

~ 

300 OD 

~ 

-

~ 

--

-

-

R 

-

-

~ 

~ 

~ 

--

~ 

G-104 
(ST-4D) 

7/19/89 

~ 

~ 

-

-

0 9 J 

99 0 

-

-

-

-

-

-

R 

-

-

-

~ 

--

-

-

G-105 
(SS-ID) 

7/19/89 

~ 

-

-

-

4 0 J 

880 0 DJ 

-

-

-

~ 

-

-

R 

-

-

-

-

-

-

-

G-106 
(SS-2D) 

7/19/89 

-

~ 

-

-

-

IIOOOOD 

--

-

-

~ 

-

-

R 

-

~ 

-

-

-

~ 

~ 

Sediment/Soil (ug/kg or mg/kg)' 

X-101 

7/19/89 

-

-

-

-

2 0 J 

-

-

~ 

~ 

~ 

-

-

-

-

-

-

-

-

--

-

X-102 

7/19/89 

-

~ 

-

-

4 0 J 

130 0 J 

-

-

-

-

-

-

9 0 J 

-

-

-

--

-

~ 

-

X-103 

7/19/89 

~ 

~ 

-

~ 

2 0 J 

80 0 J 

-

~ 

~ 

-

~ 

~ 

-

-

~ 

-

-

--

--

-

X-104 

7/19/89 

-

~ 

~ 

2 0 J 

llOOJ 

--

~ 

-

-

~ 

~ 

R 

-

~ 

--

--

-

-

~ 

X-105 

7/19/89 

-

-

-

-

3 0 J 

49 0 J 

-

~ 

-

-

-

-

R 

-

-

-

-

-

-

-

X-106 

7/19/89 

-

-

-

-

3 0 J 

62 0 J 

-

-

-

-

-

-

2 0J 

-

-

-

-

-

-

-

X-107 

7/19/89 

-

-

-

-

36 0 

5000 0 

-

-

-

-

-

-

3100J 

-

-

-

--

-

-

~ 

X-108 

7/19/89 

-

-

-

-

3 0 J 

-

-

-

-

-

-

-

R 

-

-

-

-

-

-

-

L \WORK\1NTUKOI\WP\WPI\SUMMARY TBL I of 9 January 1997 
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Interlake Site Summary Report and Supplemental Work Plan 
Chicago, Illinois 

SUMMARY OF GROUNDWATER, SEDIMENT, AND SOIL ANALYSIS 
PART OF APPENDIX A 

INTERLAKE SITE 
CHICAGO, ILLINOIS 

(Continued) 

Media 

Sampling Point 

Date 

Dibromochloromethane 

1,1,2-Tnchloroethane 

Benzene 

trans-1,3-Dichtoropropene 

Bromoform 

4-Methyt-2-pentanone 

2-Hexanone 

Tetrachloroethene 

1, t ,2,2-Tetrachloroethane 

Toluene 

Chloro benzene 

Ethytbenzene 

Styrene 

Xylene (total) 

Fluorene 

4-Nitroaniline 

4,6-Dinitro-2-Methylphenol 

N-Nitrosodiphenylamine 

4-Broniophenyl Phenylcther 

Hexachlorobenzene 

Groundwater (ug/l)' 

G-101 
(ST-ID) 

7/19/89 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

--

~ 

-

~ 

G-102 
(ST-2D) 

7/19/89 

~ 

-

-

-

-

--

~ 

~ 

-

~ 

-

--

--

~ 

~ 

~ 

~ 

~ 

G-103 
(ST-3D) 

7/19/89 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

G-104 
(ST-4D) 

7/19/89 

~ 

--

-

-

--

--

--

--

-

-

--

-

-

-

-

-

~ 

-

-

~ 

G-105 
(SS-ID) 

7/19/89 

~ 

- . 

~ 

-

~ 

-

-

~ 

-

--

-

-

~ 

-

--

~ 

-

--

~ 

~ 

G-106 
(SS-2D) 

7/19/89 

~ 

~ 

~ 

--

~ 

-

-

-

~ 

~ 

~ 

~ 

--

--

-

-

-

--

-

-

Sedimenl/Soil (ug/kg or mg/kg)' 

X-101 

7/19/89 

-

-

-

-

~ 

-

-

-

-

-

~ 

~ 

-

~ 

-

~ 

--

--

--

-

X-102 

7/19/89 

-

-

-

-

~ 

-

48 0 

-

-

-

-

-

-

0 5 J 

-

~ 

--

~ 

-

~ 

X-103 

7/19/89 

-

-

~ 

-

~ 

~ 

~ 

~ 

~ 

-

~ 

~ 

-

-

360 0 J 

-

-

-

-

~ 

X-104 

7/19/89 

~ 

-

~ 

-

-

~ 

-

-

-

-

-

-

-

-

-

~ 

--

-

-

~ 

X-105 

7/19/89 

~ 

-

-

-

~ 

-

~ 

~ 

-

-

-

~ 

-

-

130 0 J 

~ 

-

~ 

-

-

X-106 

7/19/89 

-

-

-

-

-

-

-

-

-

lOJ 

-

-

-

~ 

25 0 J 

-

-

--

-

-

X-107 

7/19/89 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

93 0 J 

-

-

-

-

-

X-108 

7/19/89 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

L \WORK\INTIAKOI\WP\WP1\SUMKURY TBL 2 of 9 January 1997 

file:///WORK/INTIAKOI/WP/WP1/SUMKURY


Interlake Site Summary Report and Supplemental Work Plan 
Chicago, Illinois 

SUMMARY OF GROUNDWATER, SEDIMENT, AND SOIL ANALYSIS 
PART OF APPENDIX A 

INTERLAKE SITE 
CHICAGO, ILLINOIS 

(Continued) 

Media 

Sampling Point 

Date 

Pentachlorophenot 

Phenanthrene 

Anthracene 

Dibutytphatate 

Fluoranthene 

Pyrene 

Butytbenzytphthalate 

t ,3'-Dichlorobenzidine 

Benzo(a)anthracene 

Chrysene 

Bis(2-ethythexyl)phthalate 

Di-n-octyl phthatate 

Benzo(b)nuoranthene 

Benzo(k)nuoranthene 

Benzo(a)pyrene 

Indeno( 1,2,3-cd)pyrene 

Dibenz(a,h)anthracene 

Benzo(g,h,i)peiytene 

Alpha-BHC 

Beta-BHC 

Groundwater (ug/l)' 

G-101 
(ST-ID) 

7/19/89 

~ 

-

-

-

-

-

-

-

~ 

-

-

-

-

--

-

-

~ 

-

-

G-102 
(ST-2D) 

7/19/89 

-

0 4 J 

-

0 2 J 

-

-

--

-

-

-

0 2 J 

-

-

-

--

-

-

-

~ 

~ 

G-103 
(ST-3D) 

7/19/89 

-

-

~ 

-

~ 

-

-

-

~ 

~ 

lOJ 

-

--

-

--

-

~ 

-

-

~ 

G-104 
(ST-4D) 

7/19/89 

-

-

-

-

~ 

-

-

-

-

-

~ 

-

--

-

~ 

-

-

-

--

-

G-105 
(SS-ID) 

7/19/89 

-

-

-

-

~ 

-

-

-

-

-

9 0 J 

-

-

--

--

-

-

-

-

~ 

G-106 
(SS-2D) 

7/19/89 

-

0 5 J 

-

-

-

-

-

-

-

~ 

~ 

-

~ 

-

-

-

-

-

-

• 

Sediment/Soil (ug/kg or mg/kg)' 

X-101 

7/19/89 

-

6100J 

48 0 J 

-

970 0 J 

880 0 J 

-

-

640 0 J 

420 0 J 

~ 

• -

5100J 

-

~ 

-

--

-

~ 

~ 

X-102 

7/19/89 

-

--

-

~ 

-

-

-

-

-

-

-

-

-

-

-

--

-

X-103 

7/19/89 

-

5200 0 

8100J 

-

51000 

4600 0 

-

-

4500 0 

4500 0 

-

-

7400 0 

3700 0 

4100 0 

-

-

-

-

-

X-104 

7/19/89 

~ 

240 0 J 

-

~ 

370 0 J 

330 0 J 

-

-

-

-

-

-

-

-

-

~ 

~ 

-

--

~ 

X-105 

7/19/89 

-

1600 0 

250 0 J 

-

2800 0 

2700 0 

-

-

2800 0 

2300 0 

-

-

5000 0 

3400 0 

4600 0 

4800 0 

~ 

-

~ 

~ 

X-106 

7/19/89 

-

540 0 J 

90 0 J 

-

990 0 

940 0 

-

-

460 0 J 

4100J 

-

-

430 0 J 

-

--

-

-

-

-

~ 

X-107 

7/19/89 

-

690 0 J 

510J 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

X-108 

7/19/89 

-

260 0 J 

-

-

590 0 J 

670 0 J 

-

-

40 0 J 

290 0 J 

-

-

-

-

-

-

-

-

-

-
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Interlake Site Summary Report and Supplemental Work Plan 
Chicago, Illinois 

SUMMARY OF GROUNDWATER, SEDIMENT, AND SOIL ANALYSIS 
PART OF APPENDIX A 

INTERLAKE SITE 
CHICAGO, ILLINOIS 

(Continued) 

Media 

Sampling Point 

Date 

Delta-BHC 

Gamma-BHC (Lindane) 

Heptachtor 

Endnn 

Heptachtor Epoxide 

Endosulfan I 

Dieldnn 

Endosulfan 11 

Endosulfan sulfate 

Phenol 

Bis(2<hloFOethyl)ether 

2-Chlorophenot 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Benzyl alcohol 

1,2-Dichlorobenzene 

2-Methylphenol 

Bis(2-chloroisopropyt)ether 

4-Methylphenol 

N-Nitrosodi-n-propytamine 

Groundwater (ug/l)' 

G-tOl 
(ST-ID) 

7/19/89 

-

~ 

-

-

-

-

-

--

-

-

~ 

-

-

-

--

-

-

-

--

-

G-102 
(ST-2D) 

7/19/89 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

--

-

-

-

G-103 
(ST-3D) 

7/19/89 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

~ 

-

-

~ 

G-104 
(ST-4D) 

7/19/89 

-

-

-

-

~ 

-

-

-

-

-

-

-

~ 

-

--

~ 

-

-

-

G-105 
(SS-ID) 

7/19/89 

-

-

-

-

-

-

-

-

-

-

-

-

~ 

-

--

-

-

-

-

-

G-106 
(SS-2D) 

7/19/89 

-

-

-

-

-

-

-

-

-

-

~ 

~ 

--

-

--

--

--

-

-

-

Sediment/Soil (ug/kg or mg/kg)' 

X-101 

7/19/89 

-

-

~ 

-

-

-

--

~ 

--

-

-

-

--

-

~ 

-

~ 

~ 

X-102 

7/19/89 

-

69 8 J 

-

-

-

-

--

-

-

-

-

-

-

-

-

-

--

-

~ 

~ 

X-103 

7/19/89 

-

~ 

-

~ 

~ 

-

-

-

-

-

-

-

--

-

~ 

--

-

-

X-104 

7/19/89 

-

-

--

-

-

-

-

-

--

-

-

-

-

--

--

-

-

-

-

X-105 

7/19/89 

-

-

-

-

-

-

-

-

-

-

-

-

--

-

-

-

-

-

~ 

-

X-106 

7/19/89 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

~ 

-

-

X-107 

7/19/89 

-

-

-

-

-

-

-

-

-

-

-

-

-

--

-

120 0 J 

-

5000 0 

-

X-108 

7/19/89 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

~ 

-

-

-

-

-
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Interlake Site Summaiy Report and Supplemental Work Plan 
Chicago, Illinois 

SUMMARY OF GROUNDWATER, SEDIMENT, AND SOIL ANALYSIS 
PART OF APPENDIX A 

INTERLAKE SITE 
CHICAGO, ILLINOIS 

(Continued) 

Media 

Sampling Point 

Dale 

Hexachloroethane 

Nitrobenzene 

Isophorene 

2-Nitrophenot 

2,4-Diniethytphenol 

Benzoic acid 

Bis(2-chloroethyl)niethane 

2.4-Dichlorophenol 

1,2,4-TnchIorobenzene 

Naphthalene 

4-Chloroaniline 

Hexachlorobuladiene 

4-Chloro-3-methylphenol 

2-Methylnaphthalene 

Hexachlorocyclopentadiene 

2,4,6-Tnchlorophenot 

2,4,5-Tnchlorophenol 

2-Chloronaphthatene 

2-Nitroaniline 

Dimethylphthalale 

Groundwater (ug/l)' 

G-101 
(ST-ID) 

7/19/89 

-

-

~ 

-

-

-

-

-

-

~ 

-

-

--

-

~ 

~ 

~ 

~ 

~ 

-

G-102 
(ST-2D) 

7/19/89 

~ 

-

-

~ 

-

-

-

-

-

-

-

--

0 3 J 

-

-

~ 

-

-

-

~ 

G-103 
(ST-3D) 

7/19/89 

-

-

~ 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

G-104 
(ST-4D) 

7/19/89 

-

-

~ 

-

-

-

-

-

-

-

-

-

-

~ 

-

-

~ 

~ 

-

-

G-105 
(SS-ID) 

7/19/89 

~ 

--

-

-

--

--

--

--

--

-

~ 

~ 

-

-

-

-

-

--

-

G-106 
(SS-2D) 

7/19/89 

~ 

-

~ 

-

-

-

-

--

-

0 2 J 

~ 

-

-

--

-

--

--

--

-

~ 

Sediment/Soil (ug/kg or nig/kg)' 

X-101 

7/19/89 

-

-

-

--

-

-

-

-

-

760 0 J 

-

-

-

330 0 J 

--

--

--

-

--

-

X-102 

7/19/89 

~ 

-

-

~ 

~ 

-

-

~ 

-

-

-

-

-

-

~ 

-

~ 

~ 

-

-

X-103 

7/19/89 

-

-

-

-

~ 

-

-

-

-

2100J 

~ 

-

-

160 0 J 

~ 

~ 

~ 

~ 

-

26 0 J 

X-104 

7/19/89 

-

~ 

~ 

--

-

-

--

-

--

88 0 J 

-

-

--

--

-

--

--

-

--

-

X-105 

7/19/89 

-

~ 

~ 

-

~ 

-

-

-

~ 

96 0 J 

~ 

-

-

66 01 

~ 

--

-

-

-

-

X-106 

7/19/89 

-

-

-

~ 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

X-107 

7/19/89 

-

-

-

-

-

-

-

-

-

1200 0 1 

-

-

-

-

-

-

-

-

-

-

X-108 

7/19/89 

-

-

-

-

-

-

-

-

-

1401 

-

-

-

-

-

~ 

-

-

-

-
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Interlake Site Summary Report and Supplemental Work Plan 
Chicago, Illinois 

SUMMARY OF GROUNDWATER, SEDIMENT, AND SOIL ANALYSIS 
PART OF APPENDIX A 

INTERLAKE SITE 
CHICAGO, ILLINOIS 

(Continued) 

Media 

Sampling Point 

Date 

Acenaphthylene 

2,6-Dinitrotoluene 

3-Nitroaniline 

Acenaphthalene 

2,4-Dinitrophenol 

4-Nitrophenol 

Dibcnzofiiran 

Diethylphthalate 

4-Chlorophenyl phenylether 

Methoxychlor 

Endnn ketone 

Alpha-chlordane 

Gamma-chlordane 

Toxaphene 

4-4'-DDE 

4,4'-DDD 

4,4'-DDT 

Aroclor 1016 

Aroclor 1221 

Aroclor 1232 

Groundwater (ug/l)' 

G-101 
(ST-ID) 

7/19/89 

-

-

-

-

-

-

-

-

~ 

~ 

~ 

-

-

~ 

-

-

--

--

~ 

G-102 
(ST-2D) 

7/19/89 

-

-

-

-

-

-

-

0 7 J 

-

-

-

-

--

-

--

~ 

-

-

-

~ 

G-103 
(ST-3D) 

7/19/89 

-

~ 

-

~ 

-

-

-

2 0 1 

~ 

-

~ 

-

-

-

-

-

-

--

-

-

G-104 
(ST-4D) 

7/19/89 

-

--

-

-

--

--

-

--

--

-

~ 

-

--

--

--

-

-

--

-

-

G-105 
(SS-ID) 

7/19/89 

~ 

-

-

-

--

-

--

-

-

-

-

-

-

-

--

-

-

-

--

-

G-106 
(SS-2D) 

7/19/89 

-

-

-

-

--

~ 

-

--

--

-

-

-

-

--

--

-

-

--

--

-

Sedimeiit/Soil (ug/kg or mg/kg)' 

X-101 

7/19/89 

-

-

-

-

--

-

-

-

-

-

~ 

-

-

~ 

54 91 

42 91 

33 31 

-

--

-

X-102 

7/19/89 

~ 

-

-

-

--

-

-

-

-

-

--

-

-

-

52 1 J 

276 5 J 

74 91 

-

-

X-103 

7/19/89 

-

-

270 01 

-

--

200 01 

-

-

-

-

~ 

-

-

-

1131 

29 91 

1701 

-

-

-

X-104 

7/19/89 

-

~ 

-

-

--

--

~ 

-

-

--

.. 

~ 

-

64 61 

168 4 1 

24 41 

-

-

-

X-105 

7/19/89 

-

-

-

-

--

78 01 

-

-

-

-

-

-

-

--

-

--

-

~ 

X-106 

7/19/89 

-

-

-

-

--

29 01 

2101 

-

-

-

-

-

-

-

-

-

~ 

-

-

-

X-107 

7/19/89 

-

-

-

-

-

150 01 

-

-

-

-

-

-

-

-

-

-

-

-

-

~ 

X-108 

7/19/89 

-

-

~ 

-

-

-

-

-

-

-

-

-

-

-

9 8 1 

-

25 9 J 

-

-

-
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Interlake Site Summary Report and Supplemental Work Plan 
Chicago, Illinois 

SUMMARY OF GROUNDWATER, SEDIMENT, AND SOIL ANALYSIS 
PART OF APPENDIX A 

INTERLAKE SITE 
CHICAGO, ILLINOIS 

(Continued) 

Media 

Sampling Point 

Date 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Aluminum 

Antimony 

Arsenic 

Banum 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Groundwater (ug/l)' 

G-101 
(ST-ID) 

7/19/89 

-

-

-

-

IIOOB 

-

-

210B 

-

-

8900 0 

-

-

-

-

23 0 

3400 0 B 

4 7 B 

1 3 

-

G-t02 
(ST-2D) 

7/19/89 

-

-

-

-

2100 

-

~ 

79 OB 

-

~ 

87000 0 

-

~ 

--

--

36 0 

35000 0 

110 0 

1 I 

8 9 B 

G-103 
(ST-3D) 

7/19/89 

-

~ 

-

-

260 0 

~ 

~ 

MOB 

-

-

13500 0 

-

--

--

150 0 

3 0 B 

5000 0 B 

H O B 

1 3 

7 8 B 

G-104 
(ST-4D) 

7/19/89 

~ 

~ 

-

1490 

-

-

23 OB 

-

~ 

20000 0 

-

~ 

-

56 OB 

60 

13000 0 

27 0 

1 3 

7 7 B 

G-105 
(SS-ID) 

7/19/89 

~ 

-

-

-

140 OB 

~ 

~ 

210B 

-

-

19000 0 

-

-

-

--

130 

3300 0 B 

3 9 B 

13 

-

G-106 
(SS-2D) 

7/19/89 

-

-

-

-

720 0 

-

3 0 B 

28 OB 

-

-

11000 0 

-

-

-

1100 0 

38 0 

4500 OB 

40 0 

1 2 

9 4 B 

Sedimcni/Soil (ug/kg or mg/kg)' 

X-101 

7/19/89 

-

~ 

-

~ 

51000 0 

-

4 8 

520 0 

73 

0 7 B 

236000 0 

33 0 

3 9 B 

160 

16900 0 

20 0 

24000 0 

5100 0 

--

110 

X-102 

7/19/89 

-

-

-

~ 

5600 0 

-

7 6 B 

144 0 

04 

07 

104000 0 

210 

2 3 B 

24 0 

21000 0 

76 0 

10500 0 

900 0 

-

11 OB 

X-103 

7/19/89 

-

-

-

-

6400 0 

0 7 B 

51 

83 0 

0 9 B 

1 3 

107000 0 

98 0 

4 2 B 

49 0 

4000 0 

128 0 

27000 0 

4500 0 

02 

170 

X-104 

7/19/89 

-

-

-

~ 

6500 0 

-

46 

75 0 

0 5 B 

lOB 

47000 0 

21 0 

4 7 B 

23 0 

17000 0 

69 0 

23000 0 

400 0 

01 

MOB 

X-105 

7/19/89 

-

-

-

-

8800 0 

-

36 

220 0 

1 6 

180 

110000 0 

7100 

150 

52 0 

25000 0 

1100 

23000 0 

1100 0 

02 

69 0 

X-106 

7/19/89 

-

-

-

-

4900 0 

-

27 

75 0 

0 4 B 

0 7 B 

66000 0 

210 

3 8 B 

130 

14000 0 

40 0 

30000 0 

1800 0 

03 

96 

X-107 

7/19/89 

-

-

-

-

770 0 

-

2 9 B 

450 0 

-

-

340000 0 

5 0 B 

-

3 8 B 

30000 0 

-

40000 0 

260 0 

~ 

H O B 

x-108 

7/19/89 

-

-

-

-

5900 0 

14B 

49 

122 0 

0 5 B 

1 1 

140000 

85 0 

3 8 B 

54 0 

23000 0 

132 00 

7400 0 

1800 0 

01 

310 
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Interlake Site Summary Report and Supplemental Work Plan 
Chicago, Illinois 

SUMMARY OF GROUNDWATER, SEDIMENT, AND SOIL ANALYSIS 
PART OF APPENDIX A 

INTERLAKE SITE 
CHICAGO, ILLINOIS 

(Continued) 

Media 

Sampling Point 

Date 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Cyanide 

Sulfide 

Sulfate 

pH (pH Units) 

Conductivity (umhos/cm) 

Temperature (°F) 

Groundwater (ug/t)' 

G-101 

(ST-ID) 

7/19/89 

1400 OB 

-

-

105000 0 

-

-

-

-

-

~ 

-

84 

4 8 1 0 

53 2 

G-102 

(ST-2D) 

7/19/89 

7300 0 

-

-

59000 0 

-

-

-

1 6 0 B 

-

170000 0 

-

75 

849 0 

52 5 

G-103 

(ST-3D) 

7/19/89 

2500 0 B 

-

-

107000 0 

-

-

-

-

-

-

-

83 

507 0 

53 7 

G-104 

(ST-4D) 

7/19/89 

6600 0 

-

-

121000 0 

-

-

-

-

-

-

-

81 

688 0 

53 6 

G-105 

(SS-ID) 

7/19/89 

2600 0 B 

-

-

94000 0 

-

-

-

-

-

-

-

91 

583 0 

53 0 

G-106 

(SS-2D) 

7/19/89 

3700 0 B 

-

-

96000 0 

-

-

-

-

-

18000 0 

-

05 

477 0 

50 7 

Sediment/Soil (ug/kg or mg/kg) ' 

X-101 

7/19/89 

3100 0 

46 

2 0 B 

1600 0 

-

-

40 

14 0 

10 

-

-

NT 

NT 

NT 

X-102 

7/19/89 

680 0 

-

-

440 0 

-

-

200 0 

500 0 

-

-

-

NT 

NT 

NT 

X-103 

7/19/89 

1300 0 

-

-

660 0 

-

-

1110 

1560 

-

-

-

NT 

NT 

NT 

X-104 

7/19/89 

820 OB 

-

-

960 0 

-

-

21 0 

160 0 

-

-

-

NT 

NT 

NT 

X-105 

7/19/89 

600 OB 

-

28 

480 O B 

-

-

170 0 

160 0 

117 

-

-

NT 

NT 

NT 

X-106 

7/19/89 

860 OB 

-

-

580 OB 

-

-

38 0 

77 0 

-

-

-

NT 

NT 

NT 

X-107 

7/19/89 

-

-

-

OOOB 

-

-

410 

410 

42 

-

-

NT 

NT 

NT 

X-108 

7/19/89 

880 0 

-

-

240 OB 

-

-

1000 

-

-

-

-

NT 

NT 

NT 
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Interlake Site Summary Report and Supplemental Work Plan 
Chicago, Illinois 

SUMMARY OF GROUNDWATER, SEDIMENT, AND SOIL ANALYSIS 
PART OF APPENDIX A 

INTERLAKE SITE 
CHICAGO, ILLINOIS 

(Continued) 

Media 

Sampling Point 

Date 

Groundwater (ug/l)' 

G-101 
(ST-ID) 

7/19/89 

G-102 
(ST-2D) 

7/19/89 

G-103 
(ST-3D) 

7/19/89 

G-104 
(ST-ID) 

7/19/89 

G-105 
(SS-ID) 

7/19/89 

G-106 
(SS-2D) 

7/19/89 

Sediment/Soil (ug/kg or mg/kg)' 

X-101 

7/19/89 

X-102 

7/19/89 

X-103 

7/19/89 

X-104 

7/19/89 

X-105 

7/19/89 

X-106 

7/19/89 

X-107 

7/19/89 

X-108 

7/19/89 

Notes: 

' Units for groundwater are ug/l. 
^ Units for sediment/soil are ug/kg for organic parameters and mg/kg for inorganic parameters. 
" - " Means not detected. 
NT Not Tested 
R Rejected 
J Value is estimated 
D Value is from a dilution analysis 
B Compound detected in laboratory blank 
Results are from the CERCLA Screening Site Inspection Report, lEPA, Undated 

L \WORX\INTUK0/WPWPI\SUMU4RY TBL 9 of 9 January 1997 



ORGANIC DATA QUALIFIERS 

U - Indicates compound was arialyzed for but not detected. 

J - Indicates an estimated value. This flag is used 
either when estimating a concentration for tentatively 
identified compounds where a 1:1 response is asiumedt 
or when the mass spectral data indicate the presence 
of a compound that meets the identification criteria 
but the result is less than the sample quantitation 
limit but greater than zero. 

C - This flag applies to pesticide results where the 
identification has been confirmed by GC/MS. 

B - This flag is used when the analyte is found in the 
associated blank as well as in the sample. r 

E - This flag identifies compounds whose concentrations 
exceed the calibration range of the GC/MS instrument 
for that specific analysis. This flag will not apply T 
to pesticide/PCB's analyzed by GC/EC methods. i 

D - This flag identifies all compounds identified in an 
analysis at a secondary dilution factor. 

A - This flag indicates that a TIC is a suspected aldol-
condensation product. 

X - Other specific flags and footnotes may be required to 
properly define the results. If used, they must be 
fully described and such description attached to the 
Sample Data Summary Package and the Case Narrative. 



INORGANIC DATA QUALIFIERS 

C (Concentration) Qualifier: 

B - Indicates the reported value is less than the 
Contract Required Detection Limit (CRDL) but 
greater than the Instrument Detection Limit (IDL). 

U - Indicates compound was analyzed for but not ' 
detected. 

Q Qualifier: 

E - The reported value is estimated because of the 
presence of interference. 

M - Duplicate injection precision not met. 

N - Spiked sample recovery not within control limits. 

S - The reported value was determined by the Method of 
Standard Additions (MSA). 

W - Post-digestion spike for Furnace AA analysis is out 
of control limits (85-115X), while the sample 
absorbance is less than SOX of spike absorbance. 

* - Duplicate analysis not within control limits. 

+ - Correlation coefficient for the MSA is less than 
0.995. 

M (Method) Qualifier Enter: 

- "P" for ICP 
- "A" for Flame AA 
- "F" for Furnace AA 
- "CV" for Manual Cold Vapor AA 
- "AV" for Automated Cold Vapor AA 
- "AS" for Semi-Automated S p e c t r o p h o t o m e t r i c 
- "C" for Manual S p e c t r o p h o t o m e t r i c 
- "T" for T i t r i r a e t r i c 
- "NR" i f the a n a l y t e i s n o t r e q u i r e d t o be a n a l y z e d . 



r.%j. auA i.ywa 
138lh and Calumet Expressway , J 5 5 ^ « A Waste Management Com;] 
C ' imet City. Illinois 60409 
3i;£.646-3099 

\ ^ 

August 22, 1989 

Mr. Timothy J. hurphy 
Environmental Protection Specialist 
Pre-Remedial Program Sub—Unit 
State Sits Management Unit 
Remedial Project Management Section 
Division O'f Land Pollution Control 
Illinois Environmental Protection Agency 
2200 Churchill Road 
Springfield, Illinois 62794-9276 

RE: Interlake Property Site Inspection 

Dear Mr. Murphy: 

Attached is a copy o-f the laboratory analysis results from the 
sampling done on July 16 - 20, 1989 at the Interlake Property. 

Should you have any questions, please do not hesitate to call (312) 
646-3099. 

Very Truly Yours, 
Waste Management o-f Illinois, Inc. 

Kurt B. Thaus 
Environmental Engineer 
Midwest Region 

cc: John McDonnell 
Bert Ma line 
Ann Straw 
File: CAP CERCLIS/SARA 

/ 



WMi Environmental Monitoring ^ ^ ^ 
La:, oratories. Inc. A^XvA 
2100 Cleanwaicr Onve \ ^ J ^ J A Waste Management Company 
Geneva. Illinois 60134 
312/208-3100 

Date: 16-Aug-1989 06:53pm CDT 

TO: JOHN MCDONNELL. ( PAPER KAIL ) 

From: Frank Jarke^^^^lrt?—^ ( JARKE ) 

Dept: Quality Programs 

Subject: CID Report: 89-10630 

Please find enclosed the current Client Reports, Field Forms 
and Chain-Of-Custodys for the recently completed event at CID 
Landfill. 

The data has been thoroughly reviewed and compared to 
historical data. We have tried to provide a report that is 
complete and of the highest quality. Please take a moment to 
review the enclosed report to insure that it meets your 
expectations. 

EML is now providing an Event Summary Report with our standard 
Client Report package. I think you will find this report as 
usefull as I do in reviewing the data from each event. If you 
have any questions or comments about this new report please let 
us know. 

If you have any questions, don't hesitate to call the EML 
Customer Operations Coordinator at 312/208-3120. 

•^ 



r 
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1 \ ^ ^ 1 ^ - ^ 
1 Auqutt 1(. 

1 Sit* Id 

1 sit* Typ* 

111* 
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i 
1 

I Sit* Addraiai 

1 K m ly t • 

IfDWDTWLSOlt 

1 DCrTH TO WATCH m O M LAND SUKPACg 

irOWGWCLMOTl 

1 QROUIfOWATCB CLCV. 
1 WELL OCfTH TOTAL 

IVOHSAAAlOll 

1 l.l.t-TKtCHLOIIOCTHAHC 
1 1,1, },1'TCTI(ACHL0R0ETHANB 
I 1, I.I-TDtCHLOIIOCTHAHB 
1 l.l-OtCHLOROCTHANE 
1 1,1-DICHLOIlOCTHtHB 
1 l,}-OtCHLO*OBtNICHB 
1 l,2-DICHL0«0ETHAHi: 
1 1 ,1-DtCHLOIIorKOPANC 
1 1,1-OtCHLOROIIHtCNK 

1 I-CHL0R0CTH1LVINVL CTHCt 
1 BENICHC 
1 BKOHOOICHLOKOHCTHANI 

1 BROHOHCTHANC 
1 CARBOH TCTRACHLORXOC 
1 CHLOROBtHZENE 
1 CHLOROETHAHE 
I CHLOROrORN 

1 CIS-1,1-DICHLOROPROrBMI 
1 OIBRONOCHLOROHETHANE 
1 CTHVLBEItZENE 
1 nCTHrLCHE CHLOatDB 
1 TETRACHLOROETHENE 
1 TOLUCnC 
1 TRAHS-I ,1-DICHLOROETHENE 
1 TBAHS-.l^l-PLEllLPRORAailMt SB 

ISO 
CIO L 

MNI BHVIROHHEHTAL HONITORIHO LABORATORIES, INC. 

C 

indflll 
Dlipoaal rac 
lllth and Ca 
Caluaat City 

• • 

Unit 

PT 

V C H T S U H N 

lllty 
luB*t Opraaaway 
IL 10401 

CHL-R 
-•.••. — 4 M » » — * _ — — _ — . 

1 JSO-OIPB 

A R T R I P 0 

•aulta 

1 3S0-SS01D 1 
a . 1 ll-Jul-llll| ll-JuI-llll| 

1 MA 

1 

PT MSL i RA 
PT 

UO/L 
UO/L 
UG/L 
UG/L 
UO/L 
UO/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UO/L 
UO/L 
UG/L 
UO/L 
UO/L 
UG/L 
UG/L 
UG/L 
UG/L 

U £ ^ 

1 MA 

1 
1 
1 ND 
1 >D 
1 ND 
1 MD 
1 >o 
1 MD 
1 ND 
1 HD 
1 ND 
1 ND 
I HA 
1 ND 
1 HD • 
1 MO 
1 MD 
1 HD 

HD 
HD 

1 MD 
1 MO 

MO 
NO 

j NO 
1 • ND 
I HO 
1 ND 
1 MD 

^ riH 

ll.ll 

NA 
111.Of 

ND 
ND 
ND 
ND 
ND 
HD 
ND 
ND 
ND 
ND 
HA 
NO 
ND 
HD 
ND 

j ND 
1 ND 

HO 
ND 

1 MD 
ND 
ND 

I ND 
1 MD 

HD 
ND 

I HD 

# • » • 

R T 

ENS Huab 
HPS Huab 
R*v Huab 
Stapla T 
R*port D 

2S0-SS03D 1 
19-JU1-1II9I 

~~~"~~~"*~~~"+~ 

13.07 1 

NA 1 
11.26 I 

ND 1 
ND 1 
ND I 
ND I 
ND 1 
ND I 
HD I 
HD 1 
HD 1 
HD 1 
HA 1 
HD 
HD 
ND I 
ND j 
HO 1 
HD 

1 HD 
1 ND 1 

NO I 
1 HO 

HD 
1 "D I 

HD 1 
I HD i 
I HO I 
1 ND j 
1 ^ ^ ND ^ ^ 1 
• • • ND • ^ • j 

• I t 

• r 1 
• r i 
yp*: 
U* 1 

<|0S PH 

11-10(10 
2S0II2 
00 
WELL 
ll-Au« 

2S0-ST01D 1 2S0 
II-Jul-l*ll| 11-

11.94 

HA 
10S.4I 

HD 
HD 
HD 
HD 
NO 
no 
ND 
ND 
HD 
MD 
NA 
ND 
MD 
NO 
ND 
ND 
ND 
HD 
HD 
HO 
HO 
HD 
ND 
HO 
ND 
HD 
HD 

• c ^ 

-111* 

-ST02D 

_ - . 

—•-
1 Jul-lll*i 

If.SI 

NA 
SI.01 

HD 
HD 
NO 
ND 
ND 
HD 
HD 
HD 
HD 
HO 
NA 
ND 
HD 
NO 
ND 
ND 
no 
Mo 
HD 
HD 
HD 
HO 
HO 
NO 
NO 
HD 
HD 

iiP 

• — - r -

. — ---.....-.^ 
1*9*1 1 1 

2S0-ST01D 1 
20-Jul-19ll| 

20.11 1 

NA 1 
l(.12 1 

HD 1 
ND 1 
ND 1 
HO 1 
ND 1 
no I 
HO I 
MD I 
HD 1 
MD 1 
HA j 
MD I 
HO I 
ND 1 
HO i 
HD 1 
HO 1 
HD 1 
HD 1 
MD 1 
HO 1 
no I 
HD 1 
MO 1 
HD i 
HD 1 
HD 1 

^ ^ * ^ ^ 1 



i7Q\ 
1 ^ ^ ^ 1 ^**^ 
1 Aufuat If, 

1 lit* Id 
1 Sit* Haa* 
1 Sit* Typ* 

1*1* 

, 
: 
1 

1 Sit* Addraaat 

ISO 
CIO 

MHI BNVIRONHBNTAL HONITORXNG LABORATORIES, INC. 

B V B M T S U M H A 

Landfill 
Dlapoaal Paclllty 
lllth and Caluaat Eipraaaway 
Caluaat City IL iO40* 

R T R E P O R T 

(:0S PH 

ENS Nuabar 1 ll-lOflO 
HPS Huabar i 2S0II2 
R*v Huab*r 1 00 
Saapl* Typai WELL 
R*p«rt Du* t 1I-AU9-I9II 

« 
P*9*l 2 1 

• 

1 EHL-R*ault* ~ \ 

1 Ana lyt* 

1 TRICHLORorLUOROHCTHAHC 
1 VINYL CHLORIDE 

JVOMSAAAIOI 1 

1 1 ,1 ,1-TRICHLOROETHANE 
1 1 ,1,1,2-TETRACHLOROETHAHI 
1 1 ,1,1-TRICHLOROCTHAHt 
1 1,1-DtCHLOROETHAHC 
1 1 ,1-OlCHLOROETHEHE 
1 1,2-DICHLOROBEHtCHC 
1 1 ,2-DtCHLOROCTHANE 
1 1,2-OtCHLOROPROPAHC 
1 1,1-OICHLOROBEHSEHE 
1 1,4-OICHLOROBEHSBRC 
1 2-CHLOROETHTLVIHYL (THCR 
I BEHZEHE 

1 IROHOrORH 
1 aROHOHCTHAHE 
I CARBOH TETRACHLORIDE 

1 CHLOROETHAHE 
I CHLOROFORM 
1 CHLOROHETHAHC 
I CIS-l,l-DICHLOR0PR0P(Nt 
I OIBROHOCHLOROMETHARB 

1 NBTHYLEHE CHLORIOB 
1 TCTRACHLOROCTHEHB 
1 TOLUEHE 
1 TRAHS-1.2-DtCHLOROBTHCHB 
1 TRAHS-1,1-DICHLOROPROPEHe 
1 TRICHLOROETHCNC 
1 TRtCHLOROPLUORONITHAMB 
1 VINYL CHLORIDE 

i 2S0-0irB 1 
Unlta 1 19-Jul-19ll| 

> — *> — — ~ — ~ — ̂ — * — •. 4. *•>«._ — — .....__ .f . 

1 1 
1 1 

UO/L 1 HD 1 UG/L I ND 1 
1 1 
1 1 
1 1 
1 j UO/L 1 1 

UG/L 1 I 
UG/L 1 1 
UO/L 1 1 
UO/L 1 1 
UO/L 1 1 
UO/L 1 1 
UO/L 1 I 
UO/L 1 1 
UO/L 1 1 
UO/L 1 1 
UO/L 1 1 
UO/L 1 1 
UO/L 1 1 
UO/L 1 I 
UO/L 1 1 
UG/L 1 I 
UO/L 1 1 
UO/L 1 1 
UO/L 1 1 
UO/L I 
UO/L 1 
UO/L 1 1 
UO/L 1 
UG/L I 
UG/L I I 
UO/L j 1 
UG/L 1 1 
UO/L 1 1 
UO/L I 
UO/L 1 

+ + 

2S0-SS01D 1 2Se-S502O | 2S0-ST01D | 2SO-ST02D | 
ll-Jul-19111 ll-Jul-lll9| 19-Jul-19l9| 19-JU1-19I9I 

—— — — — — — -.— 4. — — — - - -,... + --._«_-.__« •,4....««_ . 4 

NO 1 HD 1 HD 1 HD 1 
MD 1 HD 1 HD 1 HD 1 

HD 1 1 1 1 
MD 1 1 1 1 
HD I 1 I 1 
HO I 1 1 1 
HO I I 1 1 
MD 1 1 1 1 
HD I I 1 1 
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HD I I 1 1 
HA I 1 1 
HD 1 1 I 
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MD 1 1 1 1 
HD 1 1 1 j 
HD I 1 1 
HD I 1 1 
MD I I 
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MD 1 1 
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4 + 4 . 

4 
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- • 
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— — -^ « 
HA - Not Analyaad 
NO • Hot D*t*ct*d 
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P i 9 * : 2 

\ ^ MNI BNVIROHHBNTAL HONITORXNG LABORATORIES, INC. 

B V B M T S U N H A R T R E P O R T 

August 1(, 1*1* 

Sit* Id I 
Slta Naaa i 
Slta Typ* I 
Sit* Addraaai 

2S0 
CIO Landfill 
Dlapoaal Paclllty 
lllth and Caluaat Bipraaaway 
Caluaat City IL (040* 

ENS Huabar 
HPS Huabar 
R*v Huabar 
SaapX* Typ* 
R*pert Du* 

(lOS PH 

19-10(10 
2SOII2 
00 
WELL 
19-AU9-19II 

BHL-R**ult* 
-4 • 

2S0-ST04D 
20-Jul-19l9| 

A m ly t a 
Unlta 

TRICHLOROPLUORONETHAHB 
VINYL CHLORIDE 

VOHSAAAlOl: 

1,1,l-TRICHLOROBTHAHB 
1,1.2,2-TETRACHLOROETHAHB 
1, I ,2-TRICHLOROETHAHE 
1.1-DICHLOROETHAHB 
1 ,1-OICHLOROCTHEHB 
1,1-OtCHLOROBEHZBHB 
1 ,2-DICHLOROETHAHB 
1 , 2-DtCHLOROPROPAHB 
I ,1-OICHLOROBEHZBHE 
1,4-DICHLOROBEHZEHB 
2-CHLOROCTHTLVIHTL ETHER 
BEHZEHE 
BRONODICHLOROHBTHANB 
BRONOrORM 
BRONONETHAHC 
CARBON TETRACHLORIDE 
CHLOROBEHZEHB 
CHLOROETHAHE 
CHLOROrORH 
CHLORONETHAMB 
CIS-1,1-DICHLOROPROPBNB 
DIBROHOCHLOROHBTHAME 
ETHVLBEHZEHB 
HCTHyLEME CHLORIDB 
TETRACHLOROETHENE 
TOLUENE 
TRAHS-1,I-DICHIOROBTHBNB 
TRAHS-1.1-DtCHLOaOPROPBNB 
TRICHLOROETHBNB 
TRtCHLOROPLUORONBTHANB 
VIHTL CHLORIDE 

UG/L 
UG/L 

UO/L 
UO/L 
UO/L 
UG/L 
UO/L 
UG/L 
UG/L 
UG/L 
UO/L 
UG/L 
UG/L 
UG/L 
UG/L 
UO/L 
UG/L 
UG/L 
UG/L 
UO/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UO/L 
UG/L 

HD 
ND 

NA • Nat Analyaad 
ND - Hot D*t*ct*d 
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Illinois State Water Sur%\ 

Hydro logy D i v i l c 
2204 Griffith & \ \ 

Champaign, Illinois 61820 

P.E. 
I l l i n o i s , 

SfP 5 - 1991 

OOttOrO/WiOfSPOSALFAauiy 

Telephone (217) 333 m c 
Telefax (217) 333-%< i 

September 3, 1991 

Mr. John McDonnell, 
Waste Management of Illinois, Inc. 
P.O. Box 1309 
Calumet City, Illinois 60409 

Dear Mr. McDonnell: 

I am sending you the results of our organic analyses from the July 
12, 1991, sampling of ground water from the four shallow wells (ST-
IS, ST-2S, ST-3S, and ST-4S) at the Interlake site. Please note 
that a fifth analysis, identified as ST-6S, is actually a field 
duplicate of ST-IS. 

The inorganic analyses have not been completed. The lab has had a 
delay in analyzing for the metals. Fortunately, the holding time 
on metals is 6 months once the sample is acidified with nitric 
acid. The full inorganic analyses will be sent to you as soon as 
I receive them. 

Should you have any questions or wish to discuss the attached 
information, please call. 

Stuart J. Cravens 
Associate Hydrologist 
(217) 333-7951 

A Dt*>tion o l tttr « A mt _ 
" ^ * ^ Illinois D r i u r t m n n i n l I n rn i r sntj N t l u i i l Prsourers 



I k Daily Analytical Laboratories 
1621 W. Candleiree Onv« Peoria. lllinoM 61614 
Tel. (309) 692-5252 (800) 752-6651 

I l l i n o i s S ta te Water Survey 
Research Center - Rocm 422k 
220A Gr i f f i th Drive 
Chaspaign, XL 61820 
Attni Mr. Stu Cravens 

Vbrk H)! 
P 0 / « 

Teat 
t h i t s 

Total Organic Carbon 
ii«/l 

Test 
Ifaits 

Total Organic Carbon 
fflg/1 

m . s t a t e Water Survey 
SD 62313 ER 

Well ST-IS 

07/12/91 

74 

WeU ST-6S 

07/12/91 

72 

Wells 

Date Receivedj 07/15/91 
Date of Report! 08/21/91 

Work OrderJ 91-07-399 
Job Nuoberi 

# of Sampleat 5 

• 

Well ST-2S Well ST-3S 

07/12/91 07/12/91 

4.8 210 

Well ST-4S 

07/12/91 

53 

B - volatile method blank cantaised 21 ug/l mstfaylene chloride 

Certified Byi f J ^ ^ ^ y c J L y ^ 
Patricia Scfaultz-: 
Senior Organic Chemist 

'.M^A— 

lEFA Registry No. 100219 

Daily Analytical is on lEPA certified laboratory. 
All analyses are perf onned by methodology 
acceptable to U.S. EPA and lEPA. 

r 

1*1. 

L 



v^ 

^ ^ J , V Daily Analytica 
1621 W. Candletree Drive 
Tel. (309) 692-5252 

Page 2 DiMLY LABS 
Received: 07/15/91 

SAMPLE ID Well ST-IS FRA( 

SEKIVOL/ 

CCMPOUNDS 

N-Nitrosodimethylandne** 
-=5'Phenol 

bis (2-Chloroethyl )ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenze93e 
Benzyl alcohol* 
1,2-Dichlorobenzeae 
2-Methylphfinol* 
b i s (2-Chloroisopropyl)ether 
4-Methylphenol* 
N-Nitrosodipropylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
7 , A-n4tiwit'Viy17*0001 

— ^ B e n z o i c acid* 

2,4-DichlorophenoI 
1,2.4-TrichlorobenzeQe' 

- ^ N a p h t h a l e n e 
4-Chloroaniline* 
Bexachlorobutadiens 
A-Chloro-3-iDetfaylphenol 

- ^ 2-Methybinphthalene* 
Hexachlorocycliopentadiene 
2,4,D-Trlcnioropbeool 
2.4,5-Trichloropheool* 
2-ChloranapfathBleoe 
2-Nirmnnninp* 
Disiethylphthalata 
Acena^thylene 
2,6-Dinitrotoluens 

nd - ccopound not detected 
B - caii{x>und present in method blank 

Laboratories 
Peona. minois 61614 

(800) 752-6651 

REPOR; 
Resul ts by Sample 

Wbrk Order J 

mON OlA Date & Time Collected 07/12/91 

^TZLE ORGANIC ANAUrSIS '•-;•'; 

l \ ^ s \ ^ 
. ». A \ _ 

^oOoe>p 

— 

• 

J > ccD^und present belov de t ec t ion l i m i t 

a»c. 
nd 

150 
od 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
od 
nd 
nd 
nd 
nd 
Dd 
52 
s d • 
nd 
nd 
10 
ad 
nd 
nd 
12 
nd 
nd 
xA 
nd 
n l 
T& 

nd 
xA 

1 - UBmri'IUN 
UMIT 

<10 
<10 
<10 
•CO 
<10 
<10 
"CO 
•CO 
CO 
CO 

. CO 
CO 
CO 
CO 
CO 
<50 
CO 
<SQ 
CO 
CO 
CO 
CO 
CO 

• C O 
CO 
CO 
CO 
CO 
<50 

: 1. CO 
' : -"̂ o 

CO 
CO 
CO 

t 91-07-399 

UNITS 1 

u g / l 
ug/l I 
ug/l 1 
Ug/l • 
Ug/ l 
Ug/l • 
ug/l • 
Ug/l • 
u g / l 
u g / l • • 
ug/l 1 
u g / l • 
u g / l 
ug/l • 

- ug/l I 
ug/l • 
u g / l 
u g / l • 
ug/l • 
ug/l • 
u g / l 
u g / l . 
ug/l 1 
ug/l • 
u g / l 
u g / l • 
ug/l 1 
ug/l • 
u g / l 
u g / l • 
ug/l 1 
ug/l I 
u g / l 
u g / l H 

* - naQ-TTO''caqx>utxl • 
** •• non-IEPA t a r g e t canpouad 

1 
1 
1 
1 



IK Daily Analytical Laboratories 
1621 W. Candietree Drive 
Td. (309) 692-5252 

Peona. nCmt 61614 
(8CC; 752-6651 

Page 3 
Received: 07/15/91 

SAMPLE ID Well ST-IS 

DAILY LABS REPCBT Work Order # 91-07-399 
Results by Saaple 

FRACTION OlA Date & Tina Collected 07/12/91 

CCMPOUNDS 

SaUVOLATILE ORGANIC ANALYSIS ( c o n t . } 

CQNC. 
DEZECnON 

LIMIT UNITS 

3-N±t-roanillne* 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitro|ixenol 
Dibenzofuran* 
2, A-Dinitrotoluene 
Diethylphthalate 
4 -Chlorophenyl-phenylether 
Fluorene 
4-Nitroanilijie* 
4,6-Dinitro-2-niethylphenol 
1,2-Diphenylhydrazine** 
N-Nitrosodiphenylamlne 
A-Bromophenyl-pheixylether 
Hexachlorobenzene 
Pentachlorophgnol 
Phenanthrene 
Anthracene 
Di -n-buty Iphthalata 
Fluoranthene 
Pyrene 
Benzidine** 
Butylbenzylphthalate 
3.3' -Dichlorobenzidlne 
Benzo (a )anthracene 
Chrysene 
b i s (2-Ethylhex7l }phthalate 
Di-n-octylphtOdata 
Benzo (b) fluoranthene 
Benz o (k) fluoranthene 
Benzo( a) pyrene 
Indeno(l,2,3-od)pyrene 
Dibenz(a .hjanthracens 
Benzo(g ,h, i }perylene 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
sd 
nd 
od 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

•<50 
C O 
•C50 
•«:50 
C O 
C O 
C O 
CO 
C O 
<50 
<50 
C O 
C O 
C O 
CO 
•OO 
C O 
C O 
C O 
C O 
C O 
<80 
C O 
•<20 
C O 
C O 
C O 
C O 
C O 
C O 
C O 
C O 
C O 
C O 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

• ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

nd - cooqxjund not detected 
B •• coonpound present in method blank 
J •• coopound present below detection limit 

* m Bon-TTO ccB̂ .Knind 
** m xum-IEPA target CQaq)ound 

L. 



IK Daily Analytical Laboratories 
1621 W Candletree Drive 
Tel. (309) 692-5252 

Peoria. Illinois 6 l6 l4 
(800) 752-6651 

Page 4 DAILY LABS REPORT 
Received: 07/15/91 Results by S a a p i e 

SAMPLE ID Well ST-IS 

Work Order # 91-07-

ERACnON OlA Date & Time Collected 07/12/91 

VOLATILE ORGANIC ANALYSIS 

CCMPOUNDS 6^} 

Chloreme thane 
Vinyl Chloride 
Brcocme thane 
Chloroethane 
Trichlorofluorcoethaiie** 
Acrolein ** 
1.1-Dichloroethene 

- ^ Acetone* 
Carbon Disulfide* 
Methylene Chloride 
trans-l,2-Dichloroethene 
Acrylonitrile ** 
1,1-Dichloroethane 
Vinyl Acetate* 
2-Butanone (MEK)* 
cis-1.2-Dichloroethene 
Chloroform 
1,1, l-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1,2-Dichloroethane 
Trichloroethene 
1,2-Dichloropropane 
Branodichlorane thane ' 
4-Methyl-2-Pentanone (MIBK)* 
cls-1.3-Dlchloropropene 
Toluene 
trans-l, 3-DicM.oropropene 
1,1.2-Trichloroethane 
2-HexBnone (MEK)* 
Tetrachloroethene 
DibrooDchlorcas thane 
Chlorobenzene 
Ethylbenzene 
1,1,1,2-Tetrachloroethaiie** 
Total Xylenes* 
Styrene* 
Brooofonn 
1,1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene** 
1,4-Dichlorobenzene** 
1,2-Dichlorobenzene** 

Û  M ,Vfoti 

\Opp 

• ** 
1 

CONC. 

nd 
nd 
n d '••• 

nd 
nd .. 
nd .;. 
nd -1. 

/230 :•• 
nd 
4 J 
nd 
nd • 
nd 
xxi 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
»i 
»1 
nd 
nd 
nd 
nd 
ad 
nd 

ItfJr: 
nd' ; 
nd 
nd 
nd 
nd 
nd 

1 

: 

SEXECnCN 
LIMIT 

CO 
-• C O 

' :. CO 
• .CO • 
•••.<5 

.; -•oo 
:::;: <5 

CO 
•<5 
<5 

. <5 
<50 
«<5 
CO 

• CO 
<s 
<s 
<s 
<5 
<S 
<S 
<S 
<5 
<5 
CO 
<5 
•<5 
•<5 
•<S 
CO 
•<5 

•• 1 "^ 
1 <5 

:. ' <5 

•C5 
<S 
<5 
<S 
<S 
<S 
<5 

UNITS 

ug/l 
ug/l 
ug/l 
us/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

L 
nd •• compound 
B - compound 
J • ccoipcund 

not detected ' 
present in method blank 
present below detection limit 

* - non-TTO ccapcnjad 
** - non-IEPA target ci aopdSd 



I k Daily Analytical Laboratories 
1621 W. Candlelree Drive 
Tel. (309) 692-5252 

Peona. Illinois 61614 
(800) 752-6651 

Page 
R e c e i v e d : 

5 
07/15/91 

SAMPLE ID Well ST-2S 

DAILY LABS REPORT Work Order / 91-07-399 
Results by San^e 

FRACTION 02A Date & Time Collected 07/12/91 

SEMIVOLATUE ORGANIC ANALYSIS 

CCMPOUNDS CONC. 
DEXECnON 
LIMIT UNITS 

N-Nitrosodinethylnmlne** 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl alcohol* 
1,2-Dichlorobenzene 
2-Methylphenol* 
bis(2-Chloroisopropyl)ether 
4 -Me thylphenol* 
N-Nitrosodipropylamlne 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dlmethylphenol 
Benzoic acid* 
bis (2-Chloroethazy )methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4 -Chloroaniline* 
Hexachlorobutadiene 
4-Chloro-3-methylpheiiol 
2-Methyliiaphthalene* 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol* 
2-Chloronaphthalene 
2-Nitroaniline* 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
ni 
nd 
nd 
nd 
nd 
ad 
nd 
xxl 
ni 
X K l 
nd 
nd 
n i 

C O 
C O 
C O 
C O 
CO 
C O 
C O 
C O 
C O 
CO 
C O 
C O 
C O 
C O 
C O 
<<50 
C O 
•<50 
C O 
C O 
C O 
C O 
C O 
C O 
C O 
C O 
C O 
C O 
"C50 
C O 
•C50 
C O 
C O 
C O 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/I 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

nd •• coo^ound not detected 
B - compound present in method blank 
J - ccopound present below detection limit 

* •• non-TTO compound 
** - non-IEPA target c a n p a m d 

yi-i 

L . . . . I . " -



IK Daily Analytical Laboratories 
1621 W. Candletree Onve 
Tel. (309) 692-5252 

Peoria. Illinois 61614 
(800) 752-6651 

Page 6 
Received: 07/15/91 

SAMPLE ID Well ST-2S 

DAILY LABS REPORT Work Order i 91-07-3 
Results by Saople I 

FRACTION 02A Date i Time Collected 07/12/91 

1^ 

CCMPOUNDS 

SEMIVOLATILE ORGANIC ANALYSIS ( c a n t . ) 

CONC. 
DETECTION 

LIMIT UNITS 

3-NxtfoanilinK* 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran* 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniliiie* 
4,6-Dinitro-2Hnethylphenol 
1,2-Diphenylhydrazine** 
N-Nitrosodiphenylamlne 
4-Branophenyl-phei7lether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Benzidine** 
Butylbenzylphthalate 
3,3' -Dichlorobenzidlne 
Benzo(a)anthracene 
Chrysene 
bis (2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo (b) fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indenod ,2,3-cd}pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

nl 
nd .. 
nd ••. 
nd 
nd 
nd ••• 
nd 
nd 
nd 
n d ••• 

n i :•• 

S :: 
nd -!-
nd .• -
nd • ̂ i 
a d •• : 
ad 
nd 
ni 
nd 
nd 
nd 
nd 
ni 
nd 
nd 
nd 
nd 
nd 
nl 
ni 
nd 

•<S0 
C O 
<30 
•C50 
C O 
CO 
CO 
CO 
CO 
•C50 
•<50 
•CO 
C O 

• C O 
CO 
•<50 
C O 
C O 
C O 
C O 
CO 
<80 
CO 
<<20 
C O 
C O 
C O 
C O 
C O 
C O 
CO 
C O 
C O 
C O 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

nd - compound not detected 
B - compound present in method blank 
J m coopound present below detection limit 

* • non-TTO ci'mxinnri 
non-IEPA ta rge t c OQipouK 



IK Daily Analytical Laboratories 
1621 W. Candletree Onve 
Tel. (309) 692-5252 

Peoria. ItUnois 61614 
(600) 752-6651 

Page 7 
Received: 07/15/91 

SAMPLE ID Well ST-2S 

DAILY LABS REPORT 
Results by Saiqde 

FTtACnON 02A Date & Time Collected 07/12/91 

Work Order # 91-07-399 

VOLATILE GBGANIC ANALYSIS 

CCMPOUNDS 

Chlorone thane 
Vinyl Chloride 
Brcmcme thane 
Chloroethane 
Trichlorofluoromethane** 
Acrolein ** 
1,1-Dichloroethene 
Acetone* 
Carbon Disulfide* 
Methylene Chloride 
trans-1,2-Dichloroethene 
Acrylonitrile ** 
1.1-Dichloroethane 
Vinyl Acetate* 
2-Butanone (MEK)* 
cis-1,2-Dichloroethene 
Chlorofozm 
1,1,l-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1,2-Dichloroethane 
Trichloroethene 
1,2-Dichloropropane 
Branodichlorane thane 
4-Methyl-2-Pentanone (MIBK)* 
cis-1,3-Dichloropropene 
Toluene 
trans-l, 3-DicHioropropene 
1,1,2-Trichloroethane 
2-Hexanane (MBK)* 
Tetrachloroethene 
Dibr omochlorome thane 
Chlorobenzene 
Ethylbenzene 
1.1.1,2-Tetrachloroethane** 
Total Xylenes* 
Styrene* 
Bronofonn 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene** 
1,4-Dichlorobenzene** 
1.2-Dichlorobenzene** 

nd - cQoipound not detected 
B - conpound present in method blank 
J - conpound present below detection limit 

case. 
•DETECTION 

LDCI UNITS 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
18 
nd 
15 
nd' 
nd 
nd 
ni 
nd 
nl 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

5 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

• ' • ( • 

li-H 
•i 1 

CO 
CO 
CO 
CO 

<5 
•<50 

<5 
' C O 

<5 
<<5 
•C5 

<50 
<S 

C O 
C O 

<5 
<5 
<5 
•<5 
<S 
<5 
-<5 
<S 
<5 

C O 
•<5 
•<5 
•C5 
•<5 

CO 
<5 
•<5 
<5 
<5 
•<5 

C 5 
•<S 
•<5 
•<5 
<5 
<5 
<<5 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/ l 
ug/ l 
ug/ l 
ug/ l 
ug/l 
ug/l 
ug/ l 
ug/ l 
ug/ l 
ug/l 
ug/l 
ug/ l 
ug/l 
ug/ l 
ug/ l 
ug/ l 
ug/ l 
ug/l 
ug/ l 
ug/ l 
ug/ l 
ug/ l 
ug/ l 
ug/l 
ug/ l 
ug/ l 
ug/l 
ug/ l 
ug/ l 
ug/ l 
ug/ l 
ug/l 
ug/ l 
ug/ l 
ug/ l 
ug/ l 
ug/ l 

* > non-TTO caqxsund 
** •• non-IEPA target ccuipound 

V .̂ 



IK Daily Analytical Laboratories 
1621 W. Candletree Drive 
Tel. (309) 692-5252 

Peona. llUnois 61614 
(800) 752-6651 

Page 
Received: 

8 
07/15/91 

SAMPLE ID Well ST-3S 

DAILY LABS REPORT Work Order # 91-07-3! 
Results by Sanple 

FRACTION 03A Date & Time Collected 07/12/91 

SiMIVQLATII£ ORGANIC ANALYSIS 

CCMPOUNDS CONC. 

nd 
nd 
nl 
nd 
nd 
m nl 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
ad 
nd 
nd ' 
nd 
nd 
nd 
nd 
nd 
nl 
ad 
ni 
ni 

DETECnCN 
LIMIT 

CO 
CO 
CO 
CO 
CO 
CO 
CO 
CO 
CO 
CO 

.̂  CO 
. CO 
CO 

• -:: CO 
CO 

' <50 
CO 
<50 

• ••'• C O 

'., CO . 
-=.-:••• CO 
. ;,• CO ••iv-r-co 
•*•.'!':.':co 
'*-•.••:'f-.; C O 
•! :;•;. C O 
• • • CO 

CO 
•<50 
CO 
•CSO 
CO 
CO 
CO 

UNITS 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

• ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

N-Nitrosodlmethylamine** 
Phenol 
bis(2-Chloroethyl}ether 
2-Chlorophenol 
1.3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl alcohol* 
1,2-Dichlorobenzene 
2-Methylphenol* 
bis(2-Chloroisopropyl)ether 
4-Methyliiienol* 
N-Nitrosodipropylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitro|^enol 
2.4-Dimethylphenol 
Benzoic acid* 
bis (2-Chloroethoxy jmethane 
2.4-Dichlorophenol 
1,2,4-Trichlorobenzen8 
Naphthalene 
4-Chloroaniline* 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene* 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol* 
2-Chloranaphthalene 
2-Nitroanili2ie* 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 

nd - compound not detected 
B - compound present in method blank 
J •• ccupound present below detection limit 

* •• non-TTO coopound * 
** - non-IEPA target cooqjound 



IK Daily Analytical Laboratories 
1621 W. Candletree Drive 
Tel. (309) 692-5252 

Peoria. Illinois 61614 
(800) 752-6651 

Page 9 DAILY LABS REPORT 
Rece ived : 0 7 / 1 5 / 9 1 

SAMPLE ID Well ST-3S 

SEMIVOU 

CCMPOUNDS 

3-Nltroanili i ie* 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitroiiienol 
Dibenzofuran* 
2,4-Dini t rotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Ni t roani l ine* 
4.6-Dinitro-2-methylphenol 
1.2-Diiiienylhydrazine** 
N-Nitrosodiphenylsmine 
4-Branophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Benzidine** 
Butylbenzylphthalate 
3.3 • -mrh l ombenzidini! 
Benzo(a)anthracene 
Chrysene 
b i s (2-EthylhPTyl)phthalate 
Di-n-octylphtKalate 
Benzo (b} fluoranthene 
Benzo(k)fluoranthena 
Benzo(a}pyrene 
Indeno (1,2,3-cd )pyrene 
Dibenz (a , h) anthracene 
Benzo(g , h , i )perylene 

Results by Saople 
Work Order i 

FRACTION 03A Date & Time Collected 07/12/91 

LTHZ ORGANIC ANALYSIS (cont . ) ' [Z^: ' 

CMJC. 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd . 
nd . 
nd 
nd 
nd 
a d • 
nd 
nd •• 
n l 
nd 
nd 
nd 
nd 
nd •• 
nd 
nd 
nd 
nd 
nd 
n l 
nd 

DETECTION 
LIMIT 

<50 
CO 
•C50 
<50 
CO 
CO 
CO 
CO 
CO 
•C50 
<50 
CO 
CO 
CO 
CO 

. -OO 
CO 
CO 

•. : C O 
.;.:•• ; C 0 

CO 
' • • <<80 

CO 
• <Z0 
• • ; • • : • C O 

• '•1 i - . C O 
;• ^ • C O 

CO 
CO 

• <io • 
: CO 

CO 
CO 
CO 

91-07-399 

UNITS 

u g / l 
u g / l 
u g / l 
u g / l 
u g / l 
u g / l 
u g / l 
u g / l 
u g / l 
u g / l 
u g / l 
u g / l 
u g / l 
u g / l 

. u g / l 
u g / l 
u g / l 
u g / l 
u g / l 
u g / l 
u g / l 
u g / l 
u g / l 
u g / l 
u g / l 
ug/l 
u g / l 
u g / l 
u g / l 
u g / l 
u g / l 
u g / l 
u g / l 
u g / l 

nd - ccxnpound not detected 
B - conpoimd present i n method blank 
J - coopotrnd present below detec t ion l i m i t 

* • noQ-TTO coD^ound 
** •• non-IEPA ta rge t cco^jound 

L 



IK Daily Analytical Laboratories 
1621 W. Candletree Drive 
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Page 
Received: 

10 
07/15/91 

DAILY LABS REPORT 
Results by Sas^le 

Wbrk Order i 91-07 

SAMPLE ID Well ST-3S FRACTION 03A Date & Time Collected 07/12/91 

L. 

VOLATILE CBGANIC ANALYSIS 

CCMPOUNDS CCNC. 
|if>-'l'|j< * i ' | n f i 

LIMIT UNITS 

Chlorone thane 
Vinyl Chloride 
Branxiethane 
Chloroethane 
Trichlorofluoromethane** 
Acrolein ** 
1,1-Dichloroethene 
Acetone* 
Carbon Disulfide* 
Methylene Chloride 
trans-l,2-Dichloroethene 
Acrylonitrile ** 
1.1-Dichloroethane 
Vii^l Acetate* 
2-Butanone (HEX)* 
cis-1,2-Dichloroethene 
Chlorofozm 
1,1,l-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1,2-Dichloroethane 
Trichloroethene ° 
1,2-Di chloropropane 
Brcmcxiichloronethane 
4-Methyl-2-Pentanane (MEBK)* 
cis-1,3-Dichloropropene 
Toluene 
trans-l, 3-Dichloropropene 
1,1,2-Trichloroethane 
2-Hexanane (MBK)* 
Tetrachloroethene 
Dibranochloranethane 
Chlorobenzene 
Ethylbenzene 
1,1,1,2-Tetrachloroethane** 
Total Xylenes* 
Styrene* 
BroDQofonn 
1,1,2.2-TetradiloroethBne 
1.3-Dichlorobenzefte** 
1,4-Dichlorobenzene** 
1,2-Dichlorobenzene** 

r 

nd 
nl 
nd 
nl 
nd 
nd 
nd 

-44 
n d / ^ 
191 B ,1 
nd^-' 
nd 
sd 
od 
nd 
nd 
nd 
nd 
nd 
nd 
nd /::.; 
nd 
nd 
nl 
nl 
ni 
ni 
nd 
ad 
nd 
nd 
nl 
ni 
nd 
ni 
nd 
nl 
nd 
nd 
nd 
nd 
nd 

,'V-i 

. - • • - • ' 

! •.'!̂* 

; CO 
: CO 
• CO 

CO 
<5 

•C50 
<5 
CO 
•<5 
-<5 
•<S 

<50 
<5 
CO 
CO 
<5 
<5 
•<5 

. . •o 

<s 
<5 
•<5 
•<5 
•<5 

"CO 
... <5 • 
::: "O 
:••• <s 

<s 
, CO 
.-:•,. <5 • 

'"":" <s 
•• V. < 5 

J'-CS 
* . <5 

•<S 
<5 
<S 
•<5 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

nd " conpound not detected 
B - compound present in method blank 
J * conpound present below detection limit 

* •• non-TTO compound 
** •• non-IEPA target ccmpcund 
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SAMPLE ID Well ST-4S 

Wbrk Order i 91-07-399 

FRACTION 04A Date & Time Collected 07/12/91 

DAILY LABS VEPCSa 
Results by Senile 

S£MIVOLATILE ORGANIC ANALYSIS 

CCMPOUNDS owe. 
.̂ .: ISETECTIGN 

- LIMIT UNITS 

N-Nitrosodlmethylamine** 
Phenol 
bis (2-Chloroetfayl )ether 
2-Chloroidienol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl alcohol* 
1,2-Dichlorobenzene 
2-Methylphenol* 
bis (2-Chloroisopropyl}ether 
4-Methyl]^ienol* 
N-Nitrosodipropylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic acid* 
bis (2-Chloroethaxy )methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline* 
Hexachlorobutadiene 
4-Chloro-3-aetfaylphenol 
2^fethylnaphthalene* 
Hexachlorocydbpentadiene 
2,4,6-Trichloropbenol 
2,4,5-Trichlorophenol* 
2-Chloronaphthalene 
2-Nitroaniline* 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 

nl 
nl 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
ni 
nd 
nd 
nd 
nl 
nd 
ni 
nl 
nd 
ad 
nd 

. CO 
: C O 

• - •CO 
• . .CO 

CO 
CO 
CO 
CO 
CO 
CO 
CO 
CO 
CO 
C O 
CO 
•C50 
CO 
•C50 
CO 
CO 
CO 
CO 
CO 
CO 
CO 
C O 
CO 
CO 

i<50 
CO 
•CSO 
C O 
CO 
C O 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l-
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

nd - compound not detected 
B - ccmpotzid present in method blank 
J - couyound present below detection limit 

* m xsoa-TTO caaipoarid 
** - non-IEPA target conpound 

L 
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DAILY LABS REPORT 
Results by Sample 

Wbrk Order t 91-07-3 

SAMPLE ID Well ST-4S FRACTION 04A Date 6 Time Collected 07/12/91 

V^. 

CCMPOUNDS 

SIMIVOLATILE (SffiANIC ANALYSIS ( c o n t . ) 

OONC. 

3-N±troanillne* 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran* 
2.4-Dinitrotoluene 
Diethylj^thalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline* 
4,6-Dinitro-2-aetl7lidienol 
1,2-Diphenylhydrazlne** 
N-Nitrosodiphenylamine 
4-Bramophenyl-phei7lether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylj^thalate 
Fluoranthene 
Pyrene 
Benzidine** 
Butylbenzylphthalate 
3.3' -Dichlorobenzidlne 
Benzo(a)anthracene 
Chrysene 
bis (2-Ethylhexyl )phthalate 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo (k) fluoranthene 
Benzo(a)pyrene 
Indenod ,2,3-cd)pi7rene 
Dibenz(a,h)anthracene 
Benzo( g ,h, i }perylene 

nd - compound not detected 
B •• conpound present in method blank 
J - cccpound present below detection limit 

DSXECnOH 
UMH UNITS 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
ni 
nd 
ni 
nd 
ni 
nd 
nd 
nd 
nl 
nd 
nl 

<50 
C O 
•CSO 
•<50 
CO 
CO 
CO 
CO 
CO 
<50 
•C50 
CO 
CO 
CO 
CO 
•oo 
CO 
CO 
CO 
C O 
CO 
<80 
C O 
•<20 
CO 
•CO 
CO 
C O 
C O 
C O 
•CO 
•CO 
CO 
C O 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

* "* non-TTO oinK)und 
lEPA target o Z3 
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Received: 07/15/91 

SAMPLE ID Well ST-4S 

DAILY LABS REPORT Work Order / 91-07-399 
Results by Sanple 

FRACTION 04A Date & Time Collected 07/12/91 

VOLATILE ORGANIC ANALYSIS 

CCMPOUNDS CONC. 
DETECTION 

UMIT UNITS 

Chloronethane 
Vinyl Chloride 
Braaome thane 
Chloroethane 
Trichlorofluoromethane** 
Acrolein ** 
1,1-Dichloroethene 
Acetone* 
Carbon Dist iLf i d e * 
Methylene Chloride 
trans-1,2-Dichloroethene 
Acrylonitrile ** 
1,1-Dichloroethane 
Vinyl Acetate* 
2-Butanone (MEX)* 
cis-1,2-Dichloroethene 
Chloroform 
1,1,l-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1,2-Dichloroethane 
Trichloroethene 
1,2-Dichloropropane 
Branodichloromethane 
4-Methyl-2-Pentanane (MIBK)* 
cis-1.3-Dichloropropene 
Toluene 
trans-l,3-Dichloropropene 
1,1,2-Trichloroethane 
2-Hexanone. (MBfC)* 
Tetrachloroethene 
Dibrcmochlorome thane 
Chlorobenzene 
Ethylbenzene 
1,1.1,2-Tetrachloroetfaane** 
Total Xylenes* 
Styrene* 
Brotnofoim 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene** 
1.4-Dichlorobenzene** 
1,2-Dichlorobenzene** 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
16 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
ad 
nd 
nd 
nd 
nd 
nd 
nd 
ad 
nd 
nd 
ni 
8 

nd 
nl 
nd 
nd 
ni 
nd 

7̂^ 
•1.1-'. 

CO 
CO 
CO 
CO 

<5 
. <50 

<5 
- :C0 
.' O 
••., o 
- <s 

L :<so 
: . - - - < 5 
ir:co 
.'^rCO 

<5 
<5 
<5 
<5 
<5 

. <S 
<S 
<5 
<S 
CO 

<5 
<S 
•O 
•O 
CO 

<s 
<s 
•o 
<5 
•O 

. <15 
•O 

: <5 
. <5 

<S 
<s 
<s 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

nd - compound not detected 
B - compound present in nethod blank 
J - compound present below detection limit 

* • non-TTO ccopound 
** - non-IEPA target compound 

V ^ . 



L 
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SAMPLE ID Well ST-6S 

SEM] 

CCMPOUNDS 

\ v N-Nitrosodlmethylamine** 
^<> Phenol 

his(2-Chloroethyl)ether 
2-Chlorophenol 
1.3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl alcohol* 
1.2-Dichlorobenzene 
2-Methylphenol* 
b is (2-Chloroisopropyl} e ther 
4-MethylphenDl* 
N-Nitrosodipropylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2.4-Dimethylid)enol 

—=?»" Benzoic acid* 
h i s (2-Chloroethoaqr)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzena 
Naphthalene 
4-Chloroanillne* 
Hexachlorobutadiene 
4-Chloro-3-inethylphenol 
2-Methylnaiiithalene* 
Hexachlorocydbpentadiene 
2,4,6-Trichlorophenol 
2,4.5-Trichlorophenol* 
2-Chloronaphthalena 
2-Nitroani l ine* 
Dimethylphthalate 
Acenaphthylene 
2.6-Dinitrotoluene 

nd " coopound not detected 

R e s u l t s by Sample 

1 
1 
• 1 

Wbrk Order # 91-07-3&9 

FRACTION OSA Date & Time C o l l e c t e d 0 7 / 1 2 / 9 1 

[VOLATILE (2RGANIC ANALYSIS 

{ y ^ ^ 

\oo^^v 

B - caipound present i n method blank 
J - coo^und present below de t ec t ion l i m i t 

CONC. 

nd 
160 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
n l 
nd 
nd • 
nd 
nd 
n i 
56 
n l 
n l 
nd 

7 J 
nd 
nd 
nd 

9 J 
n l 
nd 
nd 
n i 
nd 
nd 
nd 
nd 

DETECTION 
LIMIT 

CO 
C O 

. C O 
CO 
CO 
CO 

. C O 
CO 
CO 
CO 
CO 
CO 

.;. <io 
• • . C O 

CO 

oo 
; CO 
•' o o 

•• CO 
CO 
CO 
CO 
CO 
CO 
CO 
CO 
CO 
CO 
oo 
CO 
oo CO 
CO 
CO 

UNITS B 

u g / l « 
ug/l 1 
ug/l 1 
u g / l 
u g / l _ 
ug/l 1 
ug/l 1 
u g / l 
u g / l ^ 
ugA • 
ug/l m 
u g / l ^ 
u g / l . 
ug/l i 

' ug/l 1 
u g / l 
u g / l 
ug/l I 
ug/l 1 
u g / l • 
u g / l ^ 
ug/l i 
ug/l 1 
u g / l • 
u g / l 
ug/l • 
ug/l 1 
u g / l ^ 
u g / l 
ug/l i 
ug/l 1 
ug/l • 
u g / l 
ug/l fi 

*• - aon-IDA 

' 

t a r g e t conprmnd 

1 
1 
1 
1 
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Page 15 DAILY LABS REPORT Work Order t 
Received: 07/15/91 

SAMPLE ID Well ST-6S 

SQSVOU 

. 
CCMPOUNDS 

3-N±troaniline* 
Acenaphthene 
2.4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran* 
2,4-Diiiitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline* 
4.6-Dinitro-2-methylphenol 
1.2-Diphenylhydrazine** 
N-Nitrosodiphenylamine 
A-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di -n-butylphthalate 
Fluoranthene 
Pyrene 
Benzidine** 
Butylbenzylphthalate 
3,3'-Dichlorobenzidlne 
Benzo(a)anthracene 
Chrysene 
his (2-Ethylhoqrl)phthal ate 
Di-n-octylphthalate 
Benzo( b) fluoranthene 
Benzo (k) fluoranthene 
Benzo(a)pyrene 
Indeno (1,2,3-cd )pyrene 
Dibenz(a.h}anthracene 
Benzo(g,h,i)perylene 

Results by San^e 

FRACTION OSA Date & Time Collected 07/12/91 

LTILE ORGANIC ANALYSIS (cont.) 

££I£CI10n 
CONC. LIMIT 

nd OO 
nd CO 
nd • OO 
nd OO 
nd C O 
nd :. CO 
nd CO 
ad C O 
ni : ,• CO 
nd :, .;•; . O O 
nd OO 
nd CO 
nd 'CO 
nl . CO 
nd :. CO 

• nd ."M ;'•.,. <50 
ad - -;'i' C O 
nd -•. '̂;!;-^.co 
nd vv^l?'CO 
nd :L-r;-'-CO 
ad .%ir:^: CO 
nd '.hv' <80 
nd •" C O 
nd - C O 
nd C O 
nd .. • C O . 
nl CO 
nd C O 
nd • C O 
nd C O 
nd C O 
ni C O 
nd C O 
nd C O 

91-07-399 

UNITS 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

^ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

nd " coo^und not detected 
B - compound present in method blank 
J - ccnpound present below detection limit 

* •• non-TTO ronpound 
** •• non-ISA target compound 



L. 
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Page 16 DAILY LABS REPORT 
Received: 07/15/91 Resul ts by Saiqjle 

SAMPLE ID Well ST-6S FRACTION OSA Date & TJ 

VOLATILE ORGANIC ANALYSIS 

CCMPOUNDS 

Chlosane thane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluorompthane** 
Acrolein ** 
1,1-Dichloroethene 
Acetone* 
Carbon Disu l f ide* 
Methylene Chloride 
t rans -1,2-Dichloroethene 
A c r y l o n i t r i l e ** 
1,1-Dichloroethane 
Vi i^ l Aceta te* 
2-Butanone (MEX)* 
cis-1 ,2-Dichloroethene 
Chlorofozm 
1,: . , l -Tr ich loroe thane 
Carbon Tet rachlor ide 
Benzene 
1,2-Dichloroethana 
Trichloroethene 
1,2-Dichloropropane 
Branodichloromethane 
4-Methyl-2-Pentanone (MIBS)* 
cis-1,3-Dichloropropene 
Toluene 

1,1,2-Trichloropthnne 
2-Hexanane (MEK)* 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
1,1,1,2-Tetradi loroethane** 
Total Xylenes* 
Styrene* 
Bromof onn 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene** 
1,4-Dichlorobenzene** 
1,2-Dichlorobenzene** 

nd - compound not detected 
B - compound present i n method blank 
J - compound present below detect ion l i m i t 

1 
1 
• 1 

Work Order t 91-07-39_a 

Ime Collected 07/12/91 

I « 1 * 

•DETECTICH 
CONC. LIMIT 

ad CO 
nd ' C O 
nd CO 
nd CO 
ad O 
nd . OO 
nd O 

210 .CO 
n i O 
23 B ;...: . O 
nd •:•'.••,. O 
n i •• ^.;i. -OO 
nd. : " L . - ' ; ' < 5 

ni :..;tt:u.CO 
nd • ' : . 'M:l . . CO 
nd • K'^-rr O 
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ug/l 1 
u g / l • 
u g / l 
u g / l m 
ug/l 1 
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u g / l • 
ug/l 1 
ug/l • 
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u g / l 
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ug/l V 
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compound H 
t a rge t CQmpoc|: 



Illinois State Water Sur\ 

H y d r o l o g y Divis 
2204 Griffith C 

Champaign. Illinois 61820-' 
Telephone (217) 333-

Telefax (217) 333-i 

November 27, 1991 

Mr. John McDonnell, P.E, 
Waste Management of Illinois, Inc. 
P.O. Box 1309 
Calumet City, Illinois 60409 

Dear Mr. McDonnell: 

I am sending you the results of our inorganic analyses from the July 12, 1991, sampling 
of ground water from the four shallow wells (ST-IS, ST-2S, ST-3S, and ST-4S) at the 
Interlake site. Please note that a fifth analysis, identified as ^-GS, is actually a field 
duplicate of ST-IS. 

These inorganic analyses correspond to the organic analysis results we mailed to you in 
September, 1991. Sorry for the delay. 

Should you have any questions or wish to discuss the attached information, please call. 

Sincerely, 

Stuart J. Cravens 
Associate Hydrologist 
Office of Ground-Water 

Quality and Contamination 
Phone: (217)333-7951 

SJC/psh 

Enclosures 
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SAMPLE 

ST-IS 
ST-2S 
ST-3S 
ST-4S 
BLANK 
ST-IS 

EST HDL 

SAMPLE 

ST-IS 
ST-2S 
ST-3S 
ST-4S 
BLANK 
ST-IS 

EST MDL 

SAMPLE 

ST-IS 
ST-2S 
ST-3S 
ST-4S 
BLANK 
ST-IS 

Sb 
ag/L 

<0.15 
<0.15 
<0.15 
<0.15 
<0.15 
<0.15 

<0.15 

Tl 
mg/L 

<0.24 
<0.24 
<0.24 
<0.24 
<0.24 
<0.24 

<0.24 

N03 
ag/L 

<0.1 
1.3 
0.5 
0.2 

<0.1 
<0.1 

Se c"̂ ""' 
ag/L 0̂  

<0.11 
<0.11 
<0.11 
<0.11 
<0.11 
<0.11 

<0.11 

V 
ag/L 

<0.011 
<0.011 
0.098 

<0.011 
<0.011 
<0.011 

<0.011 

Si 
ag/L 

2.26 
6.50 
6.65 

10.74 
<0.019 

2.29 

<0.019 

Znt-***̂  
ag/L ̂T5 

<0.003 
0.003 
0.022 . 

<0.003 
<0.003 
<0.003 

<0.003 

O-P04 t"^\sO4A0° 
ag/L 

* 
* 
* 
* 
* 
* 

ag/L 

U-«k 
(^sT) fSTT 
3.5 

<0.9 
13.6 

Sn 
ag/L 

<0.06 
<0.06 
<0.06 
<0.06 
<0.06 
<0.06 

<0.06 

NH4 
ag/L 

33 
40 
100 
50 

<1 
33 

<0.02 

Alk 
ag/L 

1122 
227 
588 

1924 
2 

1127 

Sr 
ag/L 

0.880 
0.577 
0.270 
0.841 

<0.001 
0.872 

<0.001 

F A 
ag/L 

^ -. y 
4.6y -0.-5 
1.9 
1.5 

<ô ,ar-̂ ^ 
/4.sy 

<0.1 

TDSoT*^^ 
180 \̂ CD 

1090 
954 
1945 
2229 

2 
1099 

Ti 
ag/L 

0.003 
<0.002 
0.223 
0.005 

<0.002 
0.003 

<0.002 

ag/L 

7.3 
83.3 

(251.3^ 
•<;o.3 

7.6 

<0.3 

in lab 

12.3 
7.4 
9.6 
7.7 
5.6 

12.3 

EST MDL <0.1 <0.1 <0.9 <2 <2 6.0 
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jppandlx Table 1. Big Marsh Hater Sampling Results 1990-1991 (continued) 
(Values are mg/l) 

^'L Element 

y SH-r SH-1 

7/90 B/90 

SH-1 

10/90 

SH-1 

12/90 

SH-1 

3/91 

SH-1 

4/91 

SH-1 

5/91 

»-^H-2"^ 

7/90 

SH-2 

8/90 

' Value exceeds lEPA General Use Hater Quality Standards, Title 35: Subtitle C Section 302 

BDL Value falls below detection limit. 

- 1 ^ \ ^ t ^ t - ^ l ^̂ ^ \P 
t% 

SH-2 

10/91 

\ A c e t o n e v '" « 

Q . \ ' ^# | Anmonla ( U n i o n i z e d ) v 

f̂  j ^ J ^ A r s e n i c • • • ' 
\ ^ -i.O Barium v 

Benzene ^ 

B e r y l l l u f i i ' * ' 

| . 0 Boron v 'i 

U^ j^(0/lCadffllum . -t 

- u a Chromium ( T o t a l M 

•^ " j ^ Chromium (VI »«̂  

• \ , .0 Copper ^ 

O.W^.Vif lS* c y a n i d e / 

7W.t> D i s s o l v e d Oxygen V 

Hardness v 

r \ ^ \ ^ I r on ( D i s s o l v e d ) » 

-^.DIr<»n ( T o t a l ) " 

\ J i i n Lead 

t.O Hanqanese ' 

jtiObS" Mercury ' ' 

O i l t C r e a s e ^ 

Temp (C) V 

T i t a n i u m v 

V a n a d i u m . / 

\.«» l i n e -y 

. 0 1 0 

. 0 9 5 

BDL 

. 0 9 8 

DDL 

BOL 

1.400'' 
BDL 

BDL 

BDL 

BDL 

BDL 

-
-

BDL 

1 .600 

BDL 

. 2 4 0 

BDL 

BDL 

1 8 . 1 0 0 

. 0 1 0 

BDL 

. 0 2 0 

8 . 5 1 0 

DDL 

. 3 0 7 ' 

BDL 

. 0 8 7 

DDL 

BDL 

1.200* 
BDL 

BDL 

BDL 

BDL 

BDL 

-
-

. 2 5 0 

amm. 
. 0 2 0 

. 1 8 0 

BDL 

1 6 . 0 0 0 

2 4 . 5 0 0 

. 0 1 6 

BDL 

. 0 3 0 

8 . 5 8 0 

BDL 

. 0 5 3 ' 

. 0 0 3 

. 1 2 0 

BDL 

BDL 

1.300' 
BDL 

BDL 

BDL 

BDL 

BDL 

-
-

BOL 

1 .200 

. 0 1 9 

. 1 9 0 

BDL 

BDL 

1 2 . 5 0 0 

BDL 

BDL 

. 0 1 6 

8 . 1 6 0 

BDL 

. 1 9 7 ' 

BOL 

. 1 0 0 

BDL 

BDL 

. 7 8 0 

BDL 

BDL 

BDL 

BDL 

BDL 

-
-

. 0 4 0 

1 .700 

.014 

. 1 3 0 

BDL 

BDL 

2 . 0 0 0 

BDL 

BDL 

. 0 2 0 

8 . 2 9 0 

BDL 

. 4 4 9 ' 

BDL 

. 1 0 0 

BDL 

BDL 

. 8 7 0 

BDL 

BDL 

BDL 

BDL 

BDL 

s.ioc/ 
3 6 9 . 0 0 0 

BDL 

. 8 6 0 

. 0 0 5 

. 1 5 0 

BDL 

BDL 

6 . 2 0 0 

BDL 

BOL 

. 0 1 5 

8 . 3 4 0 

. 0 0 7 

. 2 3 3 ' 

BDL 

. 1 3 0 

BDL 

BDL 

1 .000 

BDL 

DDL 

BDL 

. 0 1 0 

BDL 
1 

S . 2 0 0 ' 

4 0 8 . 0 0 0 

. 0 5 5 

-
1.30rf 

. 1 7 0 

DDL 

BDL 

1 2 . 5 0 0 

BDL 

BDL 

BDL 

8 . 1 4 0 

DDL 

. 3 1 7 

BDL 

. 1 1 0 

DDL 

DDL 

. 9 4 0 

BDL 

BDL 

DDL 

DDL 

DDL 

1 3 . 5 0 0 

3 5 8 . 0 0 0 

DDL 

1 . 3 0 0 

. 0 0 8 

. 1 6 0 

DDL 

DDL 

2 1 . 7 0 0 

DDL 

DDL 

. 0 6 3 

8 . 7 9 0 

DDL 

. 1 2 5 

DDL 

. 0 8 6 

BDL 

BDL 

1.400' 
BDL 

BDL 

BDL 

BDL 

BDL 

-
-

. 0 5 1 

1 . 5 0 0 

BDL 

, 2 2 0 

BOL 

BDL 

1 6 . 7 0 0 

BDL 

BDL 

. 0 2 4 

8 . 5 5 0 

BOL 

. 4 2 3 

DDL 

. 1 1 0 

DDL 

-
1.300' ' 

DDL 

DDL 

BDL 

BDL 

BOL 

-
-

DDL 

1 . 5 0 0 

. 0 1 5 

. 1 9 0 

DDL 

2 9 . 0 0 0 

2 4 . 5 0 0 

DDL 

. 0 1 0 

. 0 1 8 

8 . 9 2 0 

. 0 1 8 

. 0 4 6 

. 0 0 3 

. 0 9 0 

DDL 

DDL 

4S?oo>* 
BDL 

BDL 

BOL 

DDL 

BOL 

-
-

. 0 4 4 

1 . 7 0 0 

. 0 2 4 

. 2 5 0 

BDL 

BOL 

1 1 . 1 0 0 

BDL 

BDL 

. 0 2 0 • 

8 . 3 7 0 
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Appendix Table 1. Big Marsh Surface Hater Sampling Results 1990-1991 (continued) 
(Values are mg/l) 

Element 

Acetone 

.oArAmmonia (Unionized) 

l<̂  Arsenic 

^ 0 Barium 

Benzene 

Beryllium 

|.t Boron 

Cadmium 

Chromium 

(It Chromium 

Copper 

.00^) Cyanide 

*7V.O Dissolved 

Hardness 

(Total) 

(VI) 

Oxygen 

t.O Iron (Dissolved) 

Iron (Total) 

,0 Lead 

1 0 Hanqanese 

fOS Mercury 

Oil ( Grease 

Temp (C) 

Titanium 

Vanadium 

l.« Zinc 

pH 

SH-2 

3/91 

.018 

.497' 

BDL 

.086 

BOL 

BOL 

.780 

BDL 

BDL 

BDL 

BOL 

BDL 

-

357.000 
.043 

1.300 

.006 

.140 

BDL 

BOL 

7.800 

BDL 

BDL 

.010 

8.440 

SH-2 

4/91 

.015 

.670' 

BDL 

.120 

BDL 

BDL 

1.000 

BDL 

BDL 

BDL 

.005 

BDL 

S.800' 

423.000 

.038 

-

.006 

. .160 

BDL 

BDL 

13.600 

BDL 

BDL 

BDL 

8.540 

SH-2 

5/91 

BDL 

.231 

.002 

.097 

BDL 

BDL 

.930 

BDL 

BDL 

BDL 

BDL 

BDL 

-

362.000 

BDL 

.770 

.010 

.140 

BDL 

BDL 

15.600 

BDL 

BDL 

BDL 

8.440 

- ^ H . 3 ^ 

7/90 

BDL 

.003 

BDL 

BDL 

BDL 

BDL 

.450 

BDL 

BDL 

BDL 

BDL 

BDL 

-

-

BDL 

.170 

BDL 

.460 

DDL 

BDL 

19.900 

BDL 

BDL 

BDL 

7.180 

SH-3 

8/90 

BDL 

.006 

BDL 

BDL 

BDL 

BDL 

.420 

BDL 

BDL 

.03sf 
BDL 

BDL 

-

-

BDL 

.140 

.003 

.140 

BDL 

BDL 

22.900 

BDL 

BDL 

BDL 

7.610 

SH-3 

10/90 

BDL 

.018 

BDL 

BDL 

DDL 

DDL 

.420 

DDL 

DDL 

DDL 

DDL 

DDL 

-

-

DDL 

.340 

.008 

..120 

DDL 

DDL 

14.300 

DDL 

DDL 

.018 

8.030 

SH-3 

12/90 

DDL 

.025 

DDL 

.058 

BOL 

DDL 

.380 

BDL 

BDL 

DDL 

DDL 

DDL 

-

-

DDL 

.490 

.004 

.025 

DDL 

DDL 

3.600 

DDL 

BDL 

DDL 

8.410 

SH-3 

3/91 

DDL 

.017 

DDL 

.057 

DDL 

DDL 

.370 

DDL 

DDL 

BDL 

DDL 

DDL 

e.soo 
365.000 

DDL 

.250 

BDL 

.076 

DDL 

BDL 

5.400 

BDL 

DDL 

DDL 

8.260 

SH-3 

4/91 

.015 

.037 

DOL 

.064 

DDL 

DDL 

.390 

DOL 

DDL 

DDL 

.007 

DDL 

4.40(/ 

400.000 

DDL 

-

.004 

.085 

BDL 

DDL 

12.300 

DDL 

BDL 

BOL 

8.240 

SH-3 

5/91 

BDL 

.029 

BDL 

.054 

BOL 

BDL 

.350 

BDL 

BDL 

BDL 

BOL 

BDL 

10.006 
357.000 

DDL 

.no 
BOL 

.032 

BDL 

BOL 

17.100 

BOL 

BOL 

BOL 

• .080 

Value exceeds lEPA General Use Hater Quality Standards, Title 3St Subtitle C Section 302 

DDL Value falls below detection limit. 



r 

Appendix Table 1: Big Marsh Surface Hater Sampling Results 1990-1991 (continued) 
(Values are mg/l) 

Element 

Acetone 

(4 Ammonia (Unionized) 

;1 Arsenic 

f 0 Barium 

Benzene 

Beryllium 

\ 0 Boron 

CadfflluA 

Chromium 

,tl| Chromium 

Copper 

pO^Cyanide 

(Total) 

(VI) 

•^(.0 Dissolved Oxygen 

Hardness 

|.b Iron (Dissolved) 

Iron (Tot 

It Lead 

1 0 Manganese 

jOf,r Mercury 

al) 

Oil ( Grease 

Temp (C) 

Titanium 

Vanadium 

l-k Zinc 
pH 

^H-O 
7/90 

.018 

4.609' 

BDL 

.150 

.002 

.002 

2.700' 

DOL 

.035 

BDL 

BDL 

.016' 

-

-

i.ioo' 
1.500 

BDL 

.290 

BOL 

BDL 

17.700 

.028 

.017 

.020 

8.100 

SH-4 

8/90 

.017 

3.623' 

BDL 

.120 

.002 

BDL 

2.000' 

BDL 

.023 

BDL 

BDL 

.021' 

-

-

.740 

1.200 

.013 

.310 

BDL 

BDL 

21.700 

.033 

.012 

.020 

8.130 

SH-4 

10/90 

.031 

7.478' 

.002 

.150 

BDL 

BDL 

3.600' 

BDL 

.070 

BDL 

BDL 

.034' 

-

-

.930 

1.100 

.029 

.054 

BDL 

6.000 

12.900 

.084 

.027 

.030 

8.380 

•^H-SO 
7/90 

BDL 

1.599' 

BDL 

.110 

BDL 

BDL 

2.300' 

BDL 

BDL 

BDL 

BOL 

BDL 

-

-

.600 

1.100 

BOL 

.230 

BDL 

BDL 

22.300 

.024 

.013 

.059 

7.970 

^ H - 6 / 

7/90 

BDL 

.002 

BDL 

BDL 

BOL 

BDL 

.350 

BDL 

BDL 

BOL 

BDL 

BDL 

-

-

BDL 

.280 

BDL 

.021 

BOL 

BDL 

17.200 

BDL 

BDL 

.018 

7.220 

SH-6 

8/90 

BDL 

• Oil 

BDL 

.051 

BDL 

BDL 

.340 

BDL 

BDL 

.71(/ 

BDL 

.028' 

-

-

BDL 

.530 

.004 

.110 

BDL 

BDL 

24.800 

BDL 

BDL 

BDL 

7.620 

SH-6 

10/90 

.036 

.036 

BDL 

BDL 

BDL 

DDL 

.350 

BDL 

BDL 

BDL 

BDL 

.017' 

-

-

BDL 

.920 

.009 

.087 

BDL 

BDL 

10.000 

BDL 

DDL 

.025 

8.010 

SH-6 

12/90 

DOL 

.006 

BOL 

BDL 

BDL 

BDL 

.230 

BDL 

BDL 

BDL 

BDL 

BDL 

-

-

BDL 

1.200 

.009 

.046 

BDL 

BDL 

2.100 

.027 

BDL 

.046 

7.910 

SH-6 

3/91 

.016 

.046* 

BDL 

DDL 

BDL 

DDL 

.220 

BOL 

DDL 

DDL 

DDL 

DDL 

8.700 

455.000 

BDL 

.400 

.006 

.064 

DDL 

DDL 

6.400 

DDL 

DDL 

.022 

8.250 

Value exceeds lEPA General Use Hater Quality Standards, Title 3St Subtitle C Section 302, 

BDL Value falls below detection limit. 



Appendix Table 1: Big Marsh Surface Hater Sampling Results 1990-1991 (continued) 
(Values are mg/l) 

Element 

Acetone 

Ammonia (Unionized) 

Arsenic 

Barium 

Benzene 

Beryllium 

Boron 

Cadmium 

Chromium 

Chromium 

Copper 

Cyanide 

(Total) 

(VI) 

Dissolved Oxygen 

Hardness 

Iron (Ois solved) 

Iron (Total) 

Lead 

Hanganesi 

Mercury 

1 

Oil ( Grease 

Temp (C) 

Titanium 

Vanadium 

Zinc 

pH 

8H-6 

4/91 

.008 

.017 

BDL 

BDL 

BDL 

BDL 

.310 

BDL 

BDL 

BDL 

.010 

BDL 

3.600* 

538.000 

.100 

-

.009 

.110 

BDL 

BDL 

8.600 

.027 

BDL 

.024 

8.170 

8H-« 

5/91 

BDL 

.058 

BDL 

BDL 

BDL 

BDL 

.300 

BDL 

BDL 

BDL 

BDL 

BDL 

13.100 

422.000 

BOL 

.890 

.006 

.051 

BDL 

BDL 

22.700 

BDL 

BDL 

BDL 

8.410 

8H-7 

8/90 

.029 

.008 

BDL 

.071 

BDL 

BDL 

.440 

BDL 

BDL 

BOL 

BDL 

BDL 

-

-

BDL 

1.800 

.002 

.370 

BDL 

BDL 

25.000 

BDL 

BDL 

BDL 

7.370 

8H-7 

10/90 

BDL 

.006 

BDL 

.054 

BDL 

BDL 

.370 

BDL 

BDL 

BDL 

BDL 

.023 

-

-

.044 

.980 

.021 

.240 

BDL 

BDL 

11.700 

BDL 

BDL 

.011 

7.570 

8H-8 

8/90 

.033 

.879 

BDL 

BDL 

BDL 

BDL 

.660 

BDL 

BDL 

BDL 

BDL 

BDL 

-

-

BDL 

.720 

.018 

.095 

BDL 

38.000 

21.600 

BOL 

BDL 

BDL 

10.04(/ 

8H-e 

10/90 

.025 

.40(/ 

.004 

.059 

BDL 

BDL 

.710 

BDL 

BDL 

.03rf 
BDL 

BDL 

-

-

BDL 

1.000 

.033 

.160 

BDL 

BDL 

11.000 

BDL 

BDL 

.015 

».160' 

SH-8 

12/90 

BDL 

2.027' 

BOL 

DDL 

DDL 

DDL 

.540 

DOL 

DOL 

DDL 

DDL 

DDL 

-

-

.030 

.630 

.012 

.053 

DDL 

DOL 

1.800 

BDL 

DDL 

.015 

9.890' 

8H-8 

3/91 

.073 

2.562' 

DDL 

DDL 

BDL 

BDL 

.290 

DDL 

DDL 

BDL 

BDL 

BDL 

7.800 

151.000 

BDL 

.380 

.009 

.025 

BDL 

BDL 

5.900 

BDL 

BDL 

BDL 

11.680' 

SH-8 

4/91 

.023 

1.044' 

BDL 

BOL 

BDL 

BDL 

.460 

BDL 

BDL 

BDL 

.007 

BDL 

4.10rf 
159.000 

.064 

-

.010 

,052 

BDL 

BDL 

9.100 

BOL 

BDL 

BDL 

lo.oio' 

SH-8 

5/91 

BOL 

.942 

,003 

DDL 

DOL 

DDL 

,470 

DDL 

DDL 

DDL 

DDL 

DDL 

lit! 300 

150.000 

DOL 

.430 

,020 

.054 

BDL 

BOL 

19.000 

BOL 

DOL 

BDL 

lOiieo' 

' Value exceeds ICPA General Use Hater Quality Standards, Title 35: Subtitle C Section 302 

BDL Value falls below detection limit. 



Appendix Table 1: Big Marsh Surface Hater Sampling Results 1990-1991 (continued) 
(Values are mg/l) 

Element 

Acetone 

. b ' ^ Ammonia (Unionized) 

.»t Arsenic 

$.0 Barium 

Benzene 

Beryllium 

\ . 0 Boron 

Cadmium 

Chromium 

»iL Chromium 

Copper 

.j5>Cyanide 

"fl 0 Dissolved 

Hardness 

(Total) 

(VI) 

Oxygen 

1.0 Iron (Dissolved) 

Iron (Total) 

.IP Load 

|.| Manganese 

OOK" Mercury 

Oil ( Grease 

Temp (C) 

Titanium 

Vanadium 

1.6 Zinc 

pM 

SH-9 

8/90 

BDL 
.424 

BDL 
.085 

BDL 
BDL 

i.ioo' 
BOL 
BOL 

BDL 
BDL 

BOL 
-

-

BOL 
1.500 

.018 

.140 

BDL 
BDL 

25.000 

BDL 
BOL 
BDL 

».170' 

SH-9 

10/90 

.027 

.167' 

BDL 
.110 

BDL 
BDL 

1.200* 

BDL 
BDL 

BDL 
BDL 
BOL 

-

-

BDL 
1.500 

.024 

.180 

BDL 
BOL 

10.800 

BDL 
BOL 
.024 

8.(90 

SH-9 

12/90 

BDL 
.240' 

BDL 
.093 

BDL 
BDL 

.810 

BDL 
BDL 

BDL 
BOL 

BOL 

-

-

.035 

1.600 

.016 

.120 

BDL 
BDL 

2.400 

BDL 
BDL 
.034 

8.420 

SH-9 

3/91 

.022 

.943' 

BDL 
.073 

BDL 
BDL 

.980 

BDL 
BDL 

BDL 
BDL 

BOL 

8.300 

382.000 

.071 

.850 

.008 

.110 

BDL 
BDL 

6.300 

BDL 
BDL 
.018 

8.810 

SH-9 

4/91 

.Oil 

.680* 

BDL 
.099 

BDL 
BDL 

1.000 

BDL 

BDL 

BDL 
.010 

BDL 

4.20rf 
381.000 

BDL 
-
.010 

.120 

BDL 
BDL 

10.700 

BDL 
BDL 
BDL 

8.650 

SH-9 

5/91 

BDL 
.322 

BDL 
.087 

BDL 
BDL 

.960 

BDL 
BDL 

BDL 
BDL 

BDL 
14.300 

340.000 

BDL 
.720 

.012 

.120 

BOL 
9.000 

22.700 

BDL 
BDL 
BDL 

8.810 

SH-10 

8/90 

BDL 
.129 

BDL 
.120 

DDL 
DDL 

1.200* 

DDL 
BDL 

BDL 
DDL 

BDL 
-

-

.053 

MNP ' 
.069 

.200 

BOL 
50.000 

24.200 

DOL 
BDL 
.021 

8.370 

SH-10 

10/90 

BDL 
.055 

.004 

.110 

BOL 
BDL 

1.300' 

BDL 

BDL 

BDL 
BDL 

BDL 
-

-

.055 

MMI > 
.042 

.280 

BDL 
BDL 

11.700 

BDL 
BDL 

.044 

8.350 

SH-10 

12/90 

.047 

.090* 

BOL 
.100 

BOL 
DOL 

.830 

BOL 
BDL 

BDL 
BDL 

BOL 
-

-

BDL 

IMgm.) 
.017 

.160 

BDL 
BDL 

1.300 

DOL 

BOL 
.020 

8.120 

SU-10 

3/91 

,019 

.397' 

BDL 
.096 

BDL 

BDL 
,760 

BDL 
BDL 

BDL 
BOL 

BOL 
-

351.000 

.055 

1.500 

.006 

,140 

BOL 
BDL 

5.600 

BDL 
BOL 
,013 

8,360 

Value exceeds lEPA General Use Hater Quality Standards, Title 3Si Subtitle C Section 302 



Appendix Table 1. Big Marsh Surface Hater Sampling Results 1990-1991 (continued) 
(Values are mg/l) 

Element 

A c e t o n e 

04 Ammonia ( U n i o n i z e d ) 

J ^ A r s e n i c 

f . O Barium 

Benzene 

B e r y l l i u m 

\ , 0 Boron 

Cadmium 

Chromium 

^OMChromluffl 

Copper 

0O";Xyanide 

( T o t a l ) 

(VI) 

V^l.o D i s s o l v e d Oxygen 

H a r d n e s s 

\,D I r o n ( D i s s o l v e d ) 

I r o n (Tot 
.fO Lead 

| , 0 Hanganose 

50O9M«rcury 

a i ) 

* O i l ( G r e a s e 

Temp (C) 

T i t a n i u m 

Vanadium 

pH 

SH-10 
4 / 9 1 

. 0 0 7 

. 3 3 8 

BDL 
. 1 4 0 

BDL 

BDL 

1 .000 

BDL 

BDL 

BDL 

. 0 0 7 

BOL 

s.ooo' 
4 1 7 . 0 0 0 

. 0 4 0 
-

. 0 0 8 

. 1 7 0 

BDL 

BDL 

1 3 . 2 0 0 

BOL 

BOL 

BDL 

8 . 2 6 0 

8H-10 
5 / 9 1 

BDL 

. 2 5 0 

BDL 
. 1 1 0 

BOL 

BDL 

. 9 3 0 

BOL 

DDL 

BDL 

BDL 

BDL 

1 4 . 2 0 0 

3 5 2 . 0 0 0 

BDL 

1 .100 

' . 0 0 9 
. 1 6 0 

BDL 

BDL 

2 1 . 4 0 0 

BDL 

BDL 

BDL 

8 . 6 7 0 

S H - l l 
1 2 / 9 0 

. 0 1 0 

.242* 

BDL 

. 0 9 3 

BDL 

BOL 

1.100* 

DDL 

. 0 2 2 

BDL 

. 0 2 4 

. 013* 

-
-

. 3 2 0 

1 .000 
. 0 0 9 

. 1 8 0 

BDL 

6 0 . 0 0 0 

2 . 8 0 0 

BDL 

BDL 

. 0 3 4 

8 . 0 3 0 

S H - l l 

3 / 9 1 

. 0 1 8 

.406* 

BDL 

. 0 9 2 

BDL 

BDL 

1 .000 

BDL 

BDL 

BDL 

BDL 

BDL 

3 . 5 0 0 ' 

4 3 8 . 0 0 0 

. 3 4 0 

OBUXi ' 
. 0 1 7 

. 2 1 0 

BDL 

BDL 

5 . 6 0 0 

. 0 2 0 

BDL 

. 0 5 9 

8 . 0 0 0 

S H - l l 
4 / 9 1 

. 0 1 0 

. 1 4 4 

BDL 

. 0 6 0 

BDL 

BDL 

. 7 4 0 

BDL 

. 0 0 2 

BOL 

. 0 2 0 , 

. 0 2 3 ' 

4 . 0 0 0 ' 

3 5 4 . 0 0 0 

. 4 0 0 

-
. 0 1 0 

. 2 2 0 

BOL 

BDL 

1 2 . 9 0 0 

BOL 

BDL 

. 0 2 4 

7 . 9 0 0 

S H - l l 

5 / 9 1 

BDL 

2 . 8 7 0 * 

. 0 0 5 

. 1 2 0 

BDL 

BDL 

i.soo' 
BDL 

BDL 

BDL 

. 0 2 1 

. 0 2 2 ' 

5 .200* 

4 1 8 . 0 0 0 

. 6 9 0 

amo . 0 3 1 

. 2 2 0 

BDL 

BDL 

2 4 . 2 0 0 

. 0 3 3 

BOL 

. 0 4 9 

8 . 1 2 0 

SH-12 

1 2 / 9 0 

BDL 

.164* 

. 0 0 2 

, 1 4 0 

DDL 

DDL 

. 8 5 0 

BDL 

BDL 

BDL 

BDL 

3 . 0 0 0 ' 

-
-

, 0 6 9 

IHaRa i rm 

. 0 2 8 

. 2 7 0 

o.ooose^ 
BOL 

2 , 7 0 0 

. 1 4 0 

BDL 

. 0 4 7 

8 . 2 4 0 

SH-12 

3 / 9 1 

. 0 2 1 

. 1 7 3 ' 

DOL 

. 0 7 8 

BDL 

BDL 

. 7 4 0 

BDL 

DDL 

BOL 

BDL 

. 0 5 1 ' 

7 . 6 0 0 

3 9 1 . 0 0 0 

. 1 3 0 

^gmm 
. 0 0 9 

. 2 3 0 

BDL 

BOL 

6 . 3 0 0 

. 0 1 8 

BDL 

. 0 2 1 

8 . 0 7 0 

SH-12 

4 / 9 1 

. 0 0 9 

. 1 4 0 ' 

BOL 

. 1 0 0 

BDL 

BOL 

. 9 8 0 

BDL 

BOL 

BDL 

. 0 0 7 

. 0 3 3 ' 

3 . 1 0 0 ' 

4 2 8 . 0 0 0 

. 1 8 0 
-

. 0 0 7 

, 2 1 0 

BOL 

BOL 

8 , 9 0 0 

BDL 

BDL 

BDL 

8 , 0 0 0 

SW-12 
5 / 9 1 

BDL 

. 3 3 3 ' 

BOL 

. 0 9 2 

BOL 

DOL 

, 9 6 0 

BDL 

BDL 

BDL 

BDL 

. 1 0 0 ' 

8 . 8 0 0 
3 7 0 . 0 0 0 

•^„^^»0L 

/ ,t«o, 
^ ^ , 0 1 4 

, 1 9 0 

BOL 

BDL 

2 1 . 3 0 0 

BOL 

DDL 

BOL 

8 , 1 6 0 

' Value exceeds lEPA General Use Hater Quality Standards, Title 3St Subtitle C Section 302 

BDL Value falls below detection limit. 



FA m QUALITY 
/ j ^ } ANALYTICAL 

LABS, INC. 

L 

P r o j e c t # : 
C.O.C. # : 

Da te : 

931319 
14501 
0 8 / 1 8 / 9 3 

R u s t Env i ronmen t & I n f r a s t r u c t u r e , I n c . 
1240 E. O i e h l Road 
N a p e r v i l l e , IL 60563 

ATTN: Bud S c h u l t z 

S a m p l i n g D a t e : 
A n a l y s e s D a t e : 

I d e n t i f i c a t i o n : 

R e s u l t s f o l l o w : 

0 8 / 0 4 / 9 3 
0 8 / 0 5 - 1 8 / 9 3 

Twelve s a m p l e s t a k e n by Bud S c h u l t z i d e n t i f i e d 
a s : 

INTERLAKE 

TOTAL C y a n i d e and 
REACTIVE Cyanide A n a l y s e s 
M e t h o d : SW846 9010 & 7 . 3 . 3 . 2 

To t a l Cvd. Reac t ive Cvd. 
SaiHDle 

No. 01 
No. 02 
No. 03 
No. 04 
No. 05 
No. 06 
No. 07 
No. 08 
No. 09 
No. 10 
No. 11 
No. 12 

ID: 931319-01-10 

SW-4-L 
SW-4-I 
SW-4-R 
SW-4-S 
SW-12-S 
SW-12-R 
SW-12-L 
SW-12-1. 
SW-4-Soil 
SW-18-Soil 
Trip Blank (Ĥ O) 
Trip Blank(Soil) 

?Qi;, 

0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 

finq/I.), 

ag/Kg 
ag/Kg 
ag/L 
ag/Kg 

Analvsis 

ND 
ND 
ND 
ND 
0.2 
0.2 
0.3 
0.05 
6.1 
1.8 
ND 
ND 

Analysis 

ND 
ND 
ND 
ND 
* 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

*Mote: Non-Conformance Report 
comple te t e s t . 

(NCR) - I n s u f f i c i e n t sample t o 

ND = Not Detected a t or above t h e PQL 
PQL = P r a c t i c a l Quan t i t a t ion Limi t 

Respec;tifully submit ted, 

P ^ u l i u s (Paul) T. Alekna 
ib D i r e c t o r 

' 'Qua l i ty A n a l y t i c a l Ledss, I n c . 

sy:RU931319 

"Precision, Accuracy and Service" 

1938 C UNIVERSITY LANE • LISLE, IL 60532 • 708/512-0061 FAX 708 / 512-0089 



NCH RPT.XLS 

r> 
NON-CONFORMANCE REPORT 

Non-Conformance Report ID : NCR Para: g / 'v^ 

Section 1 • Profect (nfomia^fon 
Client IdentificaTion ; 
QAL Identification : 

^ < y \ 

- f rs rs r ^ h l h l ^ 
COC Identification : 
Analytical Parameter: 
Method : 

ISamole(s) Affected : 

<Ll^ 
5w*J - i ^ L f - J . 

O S -
3 i . ^ 

Section 2 - Description of Non-Conformance 
Occuranea Rrst | | Second ) | Third 

Surropate ldentification(s> 
Surrogate recovery outside QA/QC Hmits due to matrix effect 
Surrogate recovery outside QA/QC limrts. HIGH | | LOW | | 
Specify 

Internal standard area counts outside of QA/QC Gmits due to matrix effect 
Internal standard area counts outside of QA/QC limits 
Specify : 

I Other 
Specify 

Section 3 - Non-Conformance Imoact ' •» 

( O S ^ -
•K» 0*3 > -V-

*T1NJL.^-<. C o - < 

OSc 
«^S 

U -

5 

• ' ^ ' 7 
c l 

S A M ^ . * / ^ 

^u^ 
/N_r o 

^ ' -
A ^ 

«^*w 

•iC. , . - . J, ( j j ( y 

t/<*> 

•i>- Ua w~ 

U SL.r 

T- M ^ ^ O 

r ' u ^ * v> 

^ V 

/ V l i 
j j i f c ^ 

/*^ 

~ C 

a(J^ 
T«^ C 

I i-'C<.— 

tf.tt> 

1 
Section 4 - Additional Comments 

Section 5 • Supervisor's Comments 

L 
Section 6 - Non-Conformance Report Closure 
Analyst(s) ; \ ? ^ 
Reviewed : '̂  I ^ A IC 

Date: ^ ( i V 
Data : y /TtT 

Pane 1 I 



mm Ik J QUALITY 
f ? J ^ \ ANALYTICAL 
* . ^ LABS. INC. 

f.o'-/' ^ t - , -S 
Company Name ompany Name ^ . ^ . ^ / 

D 
Vrr] 

I93H C Univoitily I mm • l i i i lu. 

PnOJECl NUMOEH 

IL 60S32 • (708) SI?mm 1 

Addrass 

CHAIN OF CUSTODY RECORD 

SAMPLERS |iv«'w»J J ^ 

ITEM NO 

0 ' 
O 2 

0 3 

0 ^ 
0 5 

0 6 

0 ' 

0 n 
0 9 

P 10' 

I I 

12 

13 

M 

IS 

STA NO OAT 

S^'S V'A' 

V. / • 

:3u/Mz, 

i 
' W - ' ( 
3 U w . - . | < ( / 

E TIME 

\s\VhK 

\ y 

HOO 

\ ^ 

U\3' 
' f / b o 

8 \ 

) 

1 luliliquisliuil Uy (liitfiialio*) 

nulinquilhail by |Sio>i«iu») 

rtulinquithad by: (Sionjtuui 

l l^- STATION LOCATION 

( S u . - q - L . 
.Sw -'̂ l -I 
r.v^/ - M - e 
S^vjo' - 4 - -S 

SVAJ - \ L - ^ 

5>v^ - 1 ?. - K 
<,i^.) - 1 ?. - U 

-SvA^ - I ?. - I 
c,,^ ' '1 - ::>o; 1 
^ . j - l a - s o . ' i 

T r r r (?^A^'>-'fH,I.^ 
T-VT,' f f /Nr ' /c / ^ f i .TL^ 

Dili/TuiHi 

OuU/TifiM 

Oaia/Tim* 

n«caivad by (&gn«k«i; 

nti:«iva(l by: (S«ntiu>«> 

NO 

OF 

CON­
TAINERS 

/ 

I > 
^ 

1 

1 
1 

I 

/ 

1 

7. 
1 ^ 

/ 

1 

Racaivad lot LabottiMy by: y : 

|S<0n«lura) 

. 1 1 / 

^ ^ 

f f 
\ 
^ 

' J 

vj> V 
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N" 
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L 
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1 
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Racaivad by 

iSignthMtl 
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• • f A V QUALITY 
• J ^ \ ANALYTICAL 

r ^ T ^ LA.BS. INC. 

December 27,1993 

Mr. B. Scfaultz 
Rust Inc. 
1240 E. Diehl Rd. Suite 500 
Naperville, IL 60563 

^ 

Dear Mr. Schultz, 

This letter is in response to your request that we explain in a bit more detail the detection 
limits we use generally and how they relate to those you require for your periodic testing. 

We have recently recalibrated our cyanide test methods. This involves nmning several 
water samples with known low level cyanide concentrations through the test We then use a 
statistical calculation on the results to derive the method detection limit The result for waters in 
which 250mls of sample is used was 0.034 mg/L v ^ c h mathematically could be rounded down 
to 0.3 but we rounded up to 0.04 mg/L for our water detection limit This rounding up process is 
used to give us a bit of a "comfort zone" since real world samples are seldom as well behaved as 
the lab test samples used to determine detection limits as outlined by the EPA method. 

Otir soil detection limit is based on the fact that 20g of soil is used lather than 250mls 
(250g) for waters. Thus the detection limit for soils is: 

0.034 X 250/20 = 0.425 mg/kg 

Again this can be mathematically rounded down to 0,4 mg/kg but we normally round it up to 0.5 
mg/kg to provide our "comfort zone" for real world samples. 

^- In the case of your soil samples submitted under QAL project # 932245 we were unaware 
that you were looking for the specific target detection limit of 0.4 mg/kg for soils so we 
proceeded to run and report the cyanide results in our normal fashion. Fortunately, our "comfort 
zone" does allow tis to amend that report with detection limits of 0.4 mg/kg. This detection limit 
is correct and valid as defined by the method. 

In the future, if you continue to require the target detection limit of 0.4 mg/kg on soils it 
would help us if you mark this on the incoming chain of custody and also inform your QAL sales 
representative. If it is marked, we will run 40g rather than 20g of yoxir sample (including a 
matching 40g blank sample for comparison) and this will give you a detection limit of: 

0.034 X 250/40 = 0,2125 mg/kg 

We will round this up to a reported detection limit of 0.3 mg/kg, giving us our "comfort zone" while giving you 

"Precision. Accuracy and Service" 

1938 C UNIVERSITY UNE • LISLE. IL 60532 • 708/512-0061 FAX 708 / 512-0089 



QUALITY 
ANALYTICAL 
LABS, INC. 

a detection limit below your target requirements. 
I hope this letter answers your concerns about our detection limits. Again I would Uke to gmphaQiVf that 

the detection values in our amended report are completely valid and defensible. If you have any furdier 
qtiesdons please feel free to contact me at any time. 

Sincerely, 

' ^ 
a 

Douglas Weir, PhuD, 
QCO, Quality Analytical Labs 

L 

"Precision, Accuracy and Service' 

1938 C UNIVERSITY LANE • LISLE. IL 60532 • 708 / 512-0061 FAX 708 / 512-0089 



r^^Z 
FA i QUALITY 
/ A 1 ANALYTICAL 

LABS, INC. Project #: 932245 Amended 
C.O.C. #: 14494 
Date: 12/28/93 

L 

Rust Environmental & Infrastructure 
124 0 E- Diehl Road 
Naperville, IL 60563 

Attn: Ralph Bonk 

Sampling Date: 11/30/93 
Analyses Date: 12/2-14/93 

Identification: Thirteen samples taken by Bud. S. identified as: 

ZMTERLAXZ 
PROJECT « 71136.100 

Results follow: 

Sample ID: SW-4-Shallov 932245-01 
Parameter 

Reactive Cyanide 
Total Cyanide 

Samcle ID: SW-4-1 
Parameter 

Reactive Cyanide 
Total Cyanide 

Samole ID: SW-4-1 
Parameter 

Reactive Cyanide 
Total Cyanide 

PQL 

0.04 mg/L 
0.04 mg/L 

932245-02. 
PQL 

0.04 mg/L 
0.04 mg/L 

DUD 932245-03 
PQL 

0.04 mg/L 
0.04 mg/L 

Analysis 

U 
U 

Analysis 

U 
U 

Analysis 

U 
U 

Method 
SW846 

7.3.3.2 
9010 

Method 
SW846 

7.3.3.* 
9010 

Method 
SW846 

7.3.3.2 
9010 

'Precision. Accuracy and Service" 

1938 C UNIVERSITY LANE • LISLE, IL 60532 • 708 / 512-0061 FAX 708 / 512-0089 



n Project #932245 Amended 
Page 2 of 3 

L 

Samole ID: SW-4-
Parameter 

Reactive Cyanide 
Total Cyanide 

Samcle ID: SW-4-
Parameter 

Reactive Cyanide 
Total Cyanide 

Samcle ID: SW-4-
Parameter 

Reactive Cyanide 
Total Cyanide 

Samole ID: SW-12 
Parameter 

Reactive Cyanide 
Total Cyanide 

Samole ID: SW-12 
Parameter 

4f 

Reactive Cyanide 
Total Cyanide 

Samole ID: SW-12 
Parameter 

Reactive Cyanide 
Total Cyanide 

•Left 

•Riaht 

Soil 

-Shall 

932245-04 
PQL 

0.04 mg/L 
0.04 mg/L 

932245-05 
PQL 

0.04 mg/L 
0.04 mg/L 

932245-06 
PQL 

0.40 mg/Kg 
0.40 mg/Kg 

ow 932245-07, 
PQL 

0.04 mg/L 
0.04 mg/L 

-1 932245-08 

-Left 

PQL 

0.04 mg/L 
0-04 mg/L 

932245-09 
PQL 

0.04 mg/L 
0.04 mg/L 

Analysis 

U 
U 

Analysis 

U 
U 

Analysis 

U 
D 

Analysis 

U 
U 

Analysis 

U 

u 

Analysis 

U 
U 

Method 
SW846 

7.3.3.2 
9010 

Method 
SW846 

7.3.3.2 
9010 

Method 
SW846 

7.3.3.2 
9010 

Method 
SW846 

7.3.3.2 
9010 

Method 
SW846 

7.3.3-2 
9010 

Method 
SW846 

7.3.3.2 
9010 



Project #932245 Amended 
Page 3 of 3 

Sample ID: SW-12-RiQht 932245-10 
Parameter 

Reactive Cyanide 
Total Cyanide 

Sample ID: SW-12-Soil 
Parameter 

Reactive Cyanide 
Total Cyanide 

Sample ID: Trip Blank 

PQL 

0.04 mg/L 
0.04 mg/L 

932245-11 
PQL 

0.4 0 mg/Kg 
0.40 mg/Kg 

H20 932245-12 

Analysis 

U 
U 

Analysis 

U 
D 

Method 
SW846 

7.3.3.2 
9010 

Method 
SW846 

7.3.3.2 
9010 

Parameter PQL Analysis Method 
SW846 

Reactive Cyanide 
Total Cyanide 

0.04 mg/L U 
0.04 mg/L U 

7.3.3.2 
9010 

Sample ID: Trip Blank Soil 932245-13 
Parameter PQL Analysis Method 

SW846 

Reactive Cyanide 
Total Cyanide 

0.40 mg/Kg 0 
0.40 mg/Kg U 

7.3.3.2 
9010 

Respec;&fully submitted, 

yLa 
Julius (Paul) T. Alekna 
ab Director 
Quality Analytical Labs, Inc. 

ps:RU932245 



c 
0 

J 
p 
u 
X 

Compound detected in blank (Normaiized concentration) 
Usad whan blank valua axcaads l u l l of tha CROL (PQU. 

Pesticide result confirmed by GC/MSO 
Compound identified in analysis at a secondary dilution factor 
Usad whan t w o or mora dilutions o< a sampla ara rtaaded to acquira valid data. 

Compounds concentration exceeds calibration range 
Usad wftan uppar lavel of calibration curva is axcaadad by 10%. Analysas grostar tt ian 5 0 % of uppar calibration laval ara 
raarulyzad at a higitaf dilution. 

Estimated value. Compound detected below the CROL (PQL): 
Pesticide or Arodor analysts where results between analytical and confirmation columns is > 25%. 

Compound analyzed for but not detected at or above the CRDL (PQU. 

NON-Spacific flag • See definition at the end of the report 

NJ .^resumptive evidence of presence of material at an estimated quantity. 

Used when QA/QC failures ara present AND data is true. Must be accompanied by t^CR 

P N D P re i r i s i on N o t D e t e r m i n e d 

Usad whan norvspproved methods vm used to obtain data. 

R Reported value is unusable due to gross QA/QC deficiendes. 
RND Recovery Not Determined 

Used when non-approved methods are used to obtain data. 

UJ Compound analyzed for but not detected, reported detection limit estimated because QA/QC criteria 
were not met. 

CROL Contract Required Detection Umits = Detection limits specified by client or agency 
Based on wet weight analysis 

IDL Instrument Detection Limit 
Staxistically denved detection limit from 7 + analysas of a low level standard near but above the estimated Method Detection 

Limit. 

M D L M e t h o d D e t e c t i o n L i m i t 

Instrument Detection LimiT X End Volume Ispeafied by the method I / Mass. Volume or Area of the Sample ('specified by the 

methodi (Based on wet weight analysis) 

PQL Practical Quantitation Limit 
Method Detection Lirrat X End Volume lanalytieal] / Mass. Volume or Area of the Sample (analyticall (Based on wet weight 

analvsis) 

c 



Ti 4 QUALITY 
• • / A } ANALYTICAL 
• ^ f oSa LABS. INC. 

1930 C Univaitily Lane • Liila. IL 60S32 • (708| Sl?00f l l 

l<u>g.^Z- "^ 

Address j ^ i . -14 4 9 4 

CHAIN OF CUSTODY RECORD 

PnOJECT NUMBER 

7Il5(..|oo 
PROJECT NAME 

SAMPLE n^ljfc9nilu«jl ^ 

ITEM NO 

1 

2 

3 

4 

S 

6 

7 

8 

9 

10 

1 '' 
1 *̂  

13 

14 

15 

STA. NO. 

5W-H 

i 
5vw-l2 

> U 
ToV 
T i - l . -

DATE 

"/W 

•[^ 

1 

TIME 

SfHiMo 

,» 

a*5o 

I/* 

IJ 
) 

Ralinquithad by: (iigntiuitl 

Ralinquiihad by (S<p>uiur<) 

Ralinquiihad by iivn»iui$l 

• • 

STATION LOCATION 

tv 3u/-M-5,U-.W.vo 
6 w - ^ - l 

Lsvv-^4-l"D>^P 
LsvA/-M- Le:f4-
S w - 4 - l^iskV 
S w - q - S o M 
6\Ai"»2-- S^^ l l»^ 
C w \ L - 1 

LSv^ M 2.-L<.P-^-
L5^A/ -» l - - t ^^k - l -
LSv>y-iZ-- S o i l 
T V i V b i ^ K r^/L.») 

-ro>Bu^,<^^..:0 

Dila/Tuna 

Ife 
Dila/Tlma 

' Oile/Tlma 

1 mm 

NO. 

OF 

CON­
TAINERS 

I 

Racaivad by: tStgnskn) 

^ P-^^^.A^ 
Received lor Laboratory 

^ j - ^ 

b y : » ; 

Af. •f ' / 

r 
/ 

/ / / 

A j y - J 7 / / / / REMARKS 

/y#//// i^yy//// 
X 

>. 

lIC 

V 

V. 

y. 

>. 

r^ 
X 

X 

X 

->< 

X 

^ 

X 

X. 

>. 

X 

V 

V. 

- ^ 

y 
y 
X 

X 
X 

r iUo) 1 
' S . 

i 
(S'̂ XLS 
" ' ' H , o") 

\ J L / 

v 
r?«:L 

*Vj+,o^ 
r ' /oTtr ' - " 
->* >' 

Rallrtqulilted by: iStgnttun) 

Ralinquithad by: f S ^ u k n ; 

1 DilaAlms F 

m • • • \ 

Oata/Tlma 

DflaAlTTM 

Received by f&pnj im; 

Received by (S«>uiu»j 

lamartii 



E N V I R O N M E N T A L , 
MONITORING'sAND. 
TECHNOLOGIESiINC 

OtOO Hortti Austin Av«nu« 
Morton Grov«. filinois 60053-3203 
70a/967-e666 
FAX: 70a/967-673S 

LABORATORY REPORT 
Rust E&I 
1240 E. Oiehl Rd. 
Napervi l le , IL 60563 

Project Naae: Interlake 
Sample Description: Water 

92201 

Report Date: 3/14/94 
Saaple Received: 3/4/94 

• 

Sample No.: 

75020 

75021 

75022 

75023 

75024 

75026 

75027 

75028 

75029 

Locat ion 

SW-4-1 

SW-4-Dup 

SW-4-Shallow 

SW-4-L 

SW-4-R 

SW-12-1 

SW-12-Shallow 

SW-12-L 

SW-12-R 

Reactive Cyanide 

<0-02 

<0.02 

<0.02 

<0.02 

<0,02 

<0.02 

<0.02 

<0.02 

<0.02 

Total Cyanide 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

0.030 

All results expressed as pp« unless otherwise indicated. 

Analyses performed using "Standard Methods for the Examination of Water 
and Wastewater", 17th Edition. /̂  ̂  f ' ^ 

u 
LABORATORYTDIRECTOR 



ENVIRONMENTAL 
M O N I T O R I N G : AND 

T E C H N O L O G I E S ; INCL 

StOO Nortft >U4Stin Awwicj* 
Mcxton Groy/m. UOnoia 60053-3203 
708/967«66S 
FAX: 70e/967-«735 

LABORATORY REPORT ^2203 
Rust E&I 
1240 E. Diehl Rd. 
Naperville, IL 60563 Report Date: 3/14/94 

Sample Received: 3/7/94• 
Project Naae: Interlake 
Sample Description: Water Blank 
Sample No.: 75102 

Reactive Cyanide <0.02 

Total Cyanide <0.02 

All results expressed as ppm unless otherwise indicated. 

{ ^ Methods performed according to SW-846, "Test Methods for Evaluating 
Solid Waste". ' 



ENVIRONMENTAL 
MONITORING AND 

T E C H N O L O G I E S ; INCL 

'"' 

• • SfOO Nortti Austin A^num 
Morton Grovm. /iflrxxs 60053-3203 
7Da/967>6666 
FAX: 70a/967-673S 

LABORATORY R E P O R T 3̂ 202 
Rust E&I 
1240 E. Diehl Rd. 
N a p e r v i l l e , IL 60563 Report Date: 3/14/94 

Sample Received: 3 /4 /94-
Pro jec t Name: I n t e r l a k e 
Sample D e s c r i p t i o n : So i l 

Sample No. : Loca t ion Reac t ive Cyanide Total Cyanide 

75025 • SW-4-Soil <0.2 1.91 

75030 SW-12-Soil 0 .29 1.94 

75031 Blank-So i l < 0 - l l 0.101 

V̂  

All results expressed as ppm unless otherwise indicated. 

Methods performed according to SW-846, "Test Methods for Evaluating 
Solid Waste". 

L A B O R A T O R Y DIRECTOR 



iV iONi r O K / N i a A t^L) 
TECHNOLOGIES, INC. 

6100 North Austin A v t n u t 
Morton (3rov«. f0nofs 60053-3203 

706-9676666 
FAX; 706/9676735 Due Dale;. 

"̂  

COC#: 3 4 4 8 

Compony < ^ \ j 2:3 T f ^ 1 r\ \ 
7 ( J n i t ^ 1 

Addfess: , wi t w——:. ,v 

P^v^r^«*. ( 7 c J l 9 c 5 5 . b ^ 1 S * f i . v i ( . f 1 

p n * . . Pro l .# i i . 

Cllen! Contact: 'Ki^-»r\ . i^*C-P\«->irf^ 
Pro)ect ID / locotlor'- ' ^ ' *J 4-«/»1 *4-i< 4_ 

Sample I.D. 
OOCharoclenONLY) 

< ^ - M ' I 

SV.-J ' ^ ^ " L \ , ^ 

^ ^ ^ - 6 U U 
S ^ W - L. 

fs^w-re. 
.«S^-M-$ioM 

c S v ^ M ^ - 1 

2 - o - i L - ^ ^ 

S ^ - i ? - L-

S - . - i 2 L - ^ 

<S^ - \ t r S c i I 

Sampla 
Type 

I 

I 

J V 

» 

1 

" l -

\ 
w< 1 

1 

/ 

E-

Contalnei 1 
Size 

lA , 
I 

N/' 

lype 

ei 

\ y 

No. 

1 

V^ 

— 

Samplna 
Dole 

%M 

^ /• 

Time 

ic>:AP 

^ 

•ft>W5 

\ / 

Cni > T . . .«A . - \ 
4 tA/^^lAv D C V ^ ^ . I I M m 

1. Water P -Rasilc ^ 
2. Soil G-Glass / 
3. Sludge V-VOC / . 
4 Oil / / 

[ Analyses 
1 

1 

2.H2S04 4.NaOH / ^ A c / / / / / / / / / / / / / 

Piaser-
votK/e 

1 

vl ̂  

Lab / / / / / / / / / / / / / / / / c 

- A / v / / / / / / / / / / / / 
-7/^3.0 >< 
1 J t ' A 1 \ 

l ^ o ^ X 

1S>0^^ 

orc'j^Y 

75 605 

7^(^,51^ 

-7/0:17 

7-f^5Lir 

7 J a 2 . ^ 

- ) S 0 3 ^ , / 

7^03^ 

y 

y 

— 

EMT does not accept samples ttiat contain high levels of Cyanide. / ^ 

Received By: Dote: 

Time: 

Date: J - ^ - ^ ] \ 

Time: ^ \ : ^ O 

\A/ltnes$: TURNAROUND TIME: 
a RUSH 

day hjTTKiround 
•KI ROUTINE 



^ 

e 

E N V I R O N M E N T A L 
MONITORING AND 
TECHNOLOGIES, INC 

OIOO Norl t l AuMtin At̂ mnum 
M o r t e n Gravw. UBnaia 6 0 0 5 3 - 3 2 0 3 
7 0 8 / S 6 7 A 6 6 6 
FAX; 7 0 a / 9 « 7 - « 7 3 S 

L A B O R A T O R Y REPORT ôi784 
Rust EM 
1240 E. Diehl M. 
Naperville, IL 60563 

teport Date: 7/21/94 
Project Name: Interlake Saople Received: 7/7/94 
Sanple Descriptioi: ifesteaater Grab - SW-4-1 
Sanple Na.: S7154 

Total C\anide 0.011 

Reactive Cî anide <0.02 

.\11 r e s u l u e^icBOBd as ( pa un les s ochenrise indicaLed. 

.>mlm«s perfar^id using " ^ t a n d h r d ' i a h a k for ihe E.>aainaiicn of K a c r 
Mil %)ree«azex". I ' t h Edit ion. 

"He cDrnenLS of t h i s r zpon af>ply only to U B aiaple ajmiywd. So d u p i i c u i o n of t h i s c q x m is Alkved e c e p i ui i t s 
4 K i rccT. 

LABORATORY D/RHCTOR 



r 

L 

E N V I R O N M E N T A L 
MONITORING A N D 
TECHNOLOGIES, INC 

8100 N o r t h A u a t i n A>^mnu» 
M o r t o n G r o s m . UBnoa 6OOS3-3203 
ToarasT-eeee 
FAX; 7De/967-673S 

LABORACrORY REPORT ^^^^ 
Rust EM 
1240 E. Diehl Rd. 
Naperville, IL 60563 

Report Date: 7/21/94 
Project Nane: Interlake Saiple Received: 7/7/94 
Sample Description: festewBter Grab - SRM-Shallow 
Sanple I*).: S7155 

Tbtai Q.-anide 0.010 

Reactive Cvanide <0-02 

Ml re su l t s epRSsad as ipa unless oth«nriae indicaied. 

%»lyscs p s f d r a o d i s i f s 'S tando 'd Methoits f o r t t c b s i a i n s n o n o f Itaxo-
;«id vhs tcM i te r " . I ' t h E d i t i a i . 

n-e asiitems of th i s rcpcn i<>ply o i ly to the a ^ l e sraiyzed. ><> duplicBiuxi of t h i s n p o n is a l loved etcept in i t s 
o a i r e t y . 

&-,t/ i/y— 
k r ^ ^ ^ r ^ 9 f -^ r " ^ " m ^ ^ f ^ 



L 

E N V I R O N M E N T A L 
MONITORING A N D 
TECHNOLOGIES, INC 

a C O Nortfi Aus t in Aumnum 
Mor ton Grovm. lUnots 6 0 0 5 3 - 3 2 0 3 
7 0 a / 9 6 7 « 6 6 6 
FAX; 7 0 8 / 9 6 7 ^ 7 3 5 

LABORATORY REPORT ^^^^ 
Rust EM 
1240 E. Diehl M-
Naperville, IL 60563 

teport Date: 7/21/94 
Project Nane: InteriakE Sanple Received: 7/7/94 
Sanple Description: ^s temter Grab - S»^-L 
Sanple >b.: 37156 

Tbtal C\-anide 0.008 

Reactive CvBnide <0.02 

All i c s u l i s e q j i ^ s a d as npa urdess othecviae indicated. 

.Vnlyses pB-foTBd is i f« " S t a i d r d Meihoik for t t e E»ainat><n of ^ t e r 
ond ^ s v e m t e t " . I'̂ Ui Edi t i a i . 

•n« csn tems of t h i s raport ^ p l y o i l y to t t e ssopie aralyzed. So diplicaxion of t h i s r ^ t o n is mlUmtd e c ^ x in i t s 
ow iretT. 

% ^ \ J . J : ^ 
L A B O R A T O R Y DIRECTOR 



E N V I R O N M E N T A L 
M O N I T O R I N G A N D 

TECHNOLOGIES; INC 

eiOO Nortt i Aus t in Aikmnua 
Mor ton Grov« . UUn€iis 6 0 0 5 3 - 3 2 0 3 
70S/967-6666 
FAX: 7 0 3 / 9 0 7 - 6 7 3 5 

LABORATORY R E P O R T ^^^^ 
Rust EM 
1240 E. Diehl Rd. 
Naperville, IL 60563 

Repart Date: 7/21/94 
Project ^ia^B: InteriakE Sanple Received: 7/7/94 
Sanple Descripticn: ^festewater Grab - SW-4-R 
Sanple Ito.: 87157 

Total Q ^ i d e O.OOS 

C ^eacxive. Cvanide <Q.02 

L 

^;i r e s u l t s captessed as ppa unless othecwiae indicated. 

V a l u e s po-for^Bd ixins "^tantterd Mechodi for the Baunnaiiiai of t»aer 
nrd % s t i r m x e i ' , 17th Edition. 

'H'e o s m e m s of t h i s iiep»a.L apply only to the as^^le sraayaed. No duplication of t h i s report is a l l0>ad e c e p i in i i s 
em i re ty . 

^yUlJ^ 
L A B O R A T O R Y DIRECTOR 



L 

E N V I R O N M E N T A L 
MONITORING A N D 

TECHNOLOGIES; INC 

eiOO Nortfi Aus t in An^mnum 
M o r t o n Grov*. liOnois 6 0 0 S 3 - 3 2 0 3 
7 0 a / 9 6 7 ' 6 6 6 6 
FAX: 708/967-673S 

LABORATORY REPORT 
101793 

Rust EM 
1240 E. Diehl Rd. 
Naperville, IL 60563 

Repxt Date: 7/21/94 
Project Nane: Interlake Sanple Received: 7/7/94 
Sanple Descripticn: Soil - S»-4-Soil 
Sanple Tto.: S7158 

Tbtal Cvanide 3.37 

Reactive CN-anide 0.03 

411 r e su l t s e ^ i ^ s o d as ppa unless qKha«M« indicated. 

'^fatteds perfooaed sacacdii^ to 9r-$»6. T e s t llethods for EsatiAtuif 
«iol id * s t « r . 

n « ocntems of t h i s tqawt i^ply only to the » ^ l e amlyzed. !i> duplication of th is RpoR is a lkwed ece(X in i t s 
o n iretT. 

BORATORTf D IRECTOR 



L 

E N V I R O N M E N T A L € 
M O N I T O R I N G A N D • 
TECHNOLOGIES, INC 

BlOa Norttt Aus t in An/mnum 
Mor ton Gnsvm. iUnocs 6 0 0 5 3 - 3 2 0 3 
70S/967-«666 
FAX: 7 0 a / 9 6 7 - « 7 3 5 

L A B O R A T O R Y REPORT ^^^^ 
Rust EM 
1240 E. Diehl Rd. 
Naperville, IL 60563 

Eteport Date: 7/21/94 
Project Nane: Interlake Sanple Received: 7/7/94 
Sanple Description; VfastCRater Grab - S»^-12-l 
Sanple Na.: 87159 

Tbtal Cyanide 0.012 

Reactive Cvanide <0.02 

All i>;sults raprrsaa i as ppa unless otheiwiae indicated. 

.VKlyces perforogd l a i i ^ "Stan<krdUetha^ for the FvamnsTKn of Ifcter 
and ' ^ s t e i w t e r " . l" th Edition. 

Tie cements of t h i s teport ^>ply o i ly to t tc saapl e SJAI yxed. )<3 duplication of t h i s import is al Icved e i c^n in i t s 
e m i t t t y . 

i y ^ It/ fe/^?A-— 

LABORATORY DIRECTOR 



L 

E N V I R O N M E N T A L 
M O N I T O R I N G A N D 
TECHNOLOGIES, I N C . 

8100 N o r t h A u s t i n An/mnum 
M o r t o n Gnavm. UDnoa 6 0 0 5 3 - 3 2 0 3 
70S/967-«SS6 
F A X : 70a /967-673S 

LABORATORY REPORT , „ , ^ 
1017S9 

Rust EM 
1240 E. Diehl M. 
Naperville, IL 60563 

Report Date: 7/21/94 
Project Nane: Interlake Sanple Received: 7/7/94 
Sanple Description: flbstewter Gr^ - S»-12-Shallow 
Sanple No.: 87160 

Tbtal Cyanide 0.011 

Reactive Cyanicfe <0.02 

Ml resu l t s e ^ t o i a a d as ppa unless orherviae indicated. 

.Vmlyses p ^ f o r ^ s l l a i i ^ 'StarKte'd Methods fo r t h e C a a n a t i o i of ^h to-
aril W^stewter ' . 17th Edition. 

The oaments of t h i s (cport apply only to t t e a t ^ l e analyasd. >a dtipliostioi of t h i s n v o t t i s a l lored e i c e p in i t s 
oi t i te ty . 

—zf—-4 
LABORATORY DIRECTOR 



L 

E N V I R O N M E N T A L 
M O N I T O R I N G A N D 
TECHNOLOGIES, I N C 

SfOO Nortt i Aust in A/mnu* 
Morton Grov*. UOnois 600S3-3203 
70S/967-6666 
FAX:' 70a/967-«735 

LABORATORY REPORT ^^^^ 
Rust EM 
1240 E. Diehl Hi 
Naperville, IL 60563 

Report EBte: 7/21/94 
Project Nane: Interlake Sanple Received: 7/7/94 
Sanple Descripticn: Wastewater Gnab - S»-12-L 
Sanple No.: 87161 

Total Qanide 0.009 

Reactive Q-anide <0.02 

Ml re su l t s myiaasad as ppa unless otherwise indicated. 

.vmivses po-for^al imit% "Standardiiethodt for i t e Essiainatiai of ^totcr 
Mti ^ s i e v a t e r ^ . ITtfa Edition. 

He coments of This r q n n avply o i ly to the s s i ^ l e armlyzed. :o ckipl iat ion of th is report is ai l o a d o c e p t ui i t s 
<nt izetv. 

L A B O R A T O R Y D IRECTOR 



& 

^ 

E N V I R O N M E N T A L 
M O N I T O R I N G A N D 
TECHNOLOGIES, I N C 

eiOO North Auson Auunua 
Mor ton Grovm. UBnoia 60053-3203 
7DS/967-«660 
FAX: 7D8/967-6735 

LABORATORY REPORT .̂ ^̂ ^̂  
Rust EM 
1240 E. Diehl Rd. 
Naperville, IL 60563 

Report Date: 7/21/94 
Project Nase: InteriakE Sanple Received: 7/7/94 
Sanple Description: flbstesnater Qcab - f̂̂ -12̂ R 
Sanple Na.: 87162 

Tbtal O'anide . 0.011 

Reactive Cvanide <0.Q2 

.All r s u i l t s e ^ i o s s a d as ppa u n l e s ochecwue indicated. 

.Vsl>scs p r faemd. la ing " S t a n d r d Kechoda for the hmmutmiiaa of « t e r 
anl ^ c i e v u e r " . 17th E d i t i a i . 

The CDiitem^ of t h i s tvport (vply only to ihe saaple a m i > » d . >o <^pliCBtian of t h i s ivpoct is a l l i e d e c e ^ in i t s 
ar t t ie ty. 

L A B O R A T O R Y D IRECTOR 



L 

E N V I R O N M E N T A L 
MONITORING AND 
TECHNOLOGIES, INC 

e n O North Aus t in A^mnu» 
Mor ton Grxtvm, UBnois 6 0 0 S 3 - 3 2 0 3 
700/907-6666 
FAX- 7DO/967-673S 

L A B O R A T O R Y REPORT ^^^^ 
Rust EM 
1240 E. Diehl PtL 
Naperville, IL 6D563 

Report Date: 7/21/94 
Project J^^IE: Interlake Sanple Received: 7/7/94 
Sanple Description: Soil - a^l2-Soil 
Sanple Na.: 87163 

Tbtal Cyanide 2.81 

Reactive Cv-anide 0.23 

\ l l l esu l t s eqiresaad as ;p« u n l e ^ othepriae indicated. 

Itethods perfooaed accocdtng to 9 - 4 1 6 . T e s t Vtettods for etmliatinc 
%ilid « n i e " . 

The content* of t h i s report i^iply m l y to the a:a>le analyaed. » dupl icaxia i of t h i s report i i a l kw'ol ece(X in i t s 
o i t i re tT . 

iyay U. li/Ul 
L-ABORATORY DIRECTOR 
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^ 

E N V I R O N M E N T A L 
MONITORING A N D 

TECHNOLOGIES, INC 

a n o North Aust in A^mnum 
Morton Gro>fm. lOnois 6 0 0 S 3 - 3 2 0 3 
7 0 0 / 9 0 7 4 6 6 0 
F A X - 7 0 0 / 9 6 ^ 6 7 3 5 

LABORATORY REPORT ,^^^ 
Rust EM 
1240 E. Diehl Rd. 
Naperville, IL 60563 

Report Date: 7/21/94 
Project Nane: Interlake Sanple Received: 7/7/94 
Sample Descripticn: Vfestewoter G :̂ab - S^12-l Dip 
Sanple Vo.: 87164 

Tbtal Qianide 0.008 

f Reactive Q/anide <0.02 

UI re su l t s ovcesaad as | p a unless o thenr i ss indicated. 

. a m i n e s perforsad lo in ; TStai^rdUethoda for i t s Baanna t io i of V a e r 
and ^ s x e i « t e r ' . I ' t h Edition. 

~ B contents of t h i s r q n r t apply only to the laap ie a<ml>sd. No ckiplioxioi of t h i s tepect -..s a l k v e d ea:e|K in i t s 
o i t i r e t T . 

LABORATORY DIRECTOR 



APPENDIX C 

SOIL AND SEDIMENT SAMPLING ANALYTICAL RESULTS 



Interlake Site Summary Report and Supplemental Work Plan 
Chicago, Illinois 

SUMMARY OF GROUNDWATER, SEDIMENT, AND SOIL ANALYSIS 
PART OF APPENDIX C 

INTERLAKE SITE 
CHICAGO, ILLINOIS 

Media 

Sampling Point 

Date 

Chloromelhane 

Bromomelhane 

Vinyl Chlonde 

Chloroethane 

Methylene Chlonde 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

1,1-Dichloroethane 

1,1-Dichloroethene (total) 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

1,1,1-Tnchloroethane 

Carbon Tetrachlonde 

Vinyl Acetate 

Bromodichloromethane 

1,2-Dichloropropane 

cis-l,3-Dichloropropene 

Tnchloroethene 

Groundwater (ug/l)' 

O-lOl 
(ST-ID) 

7/19/89 

-

-

-

-

3 0 J 

76 0DJ 

-

-

-

-

-

-

R 

-

-

-

-

-

~ 

~ 

G-102 
' (ST-2D) 

7/19/89 

~ 

--

-

~ 

~ 

3200 0 D 

-

-

-

~ 

-

~ 

R 

-

-

--

~ 

~ 

~ 

-

G-103 
(ST-3D) 

7/19/89 

-

-

~ 

~ 

300 OD 

-

-

--

-

-

~ 

R 

-

~ 

~ 

-

-

G-104 
(ST-4D) 

7/19/89 

-

-

-

-

0 9 J 

99 0 

-

-

-

-

-

-

R 

-

-

--

-

-

~ 

-

G-105 
(SS-\D) 

7/19/89 

-

--

-

-

4 0 J 

880 0 DJ 

-

-

-

-

R 

-

-

-

-

~ 

-

~ 

G-106 
(55-2D) 

7/19/89 

~ 

~ 

-

-

-

IIOOOOD 

-

-

-

-

~ 

-

R 

--

-

~ 

-

-

-

-

Sediment/Soil (ug/kg or mg/kg)' 

X-lOl 

7/19/89 

-

-

-

-

20J 

-

-

-

-

~ 

-

-

-

-

-

-

~ 

~ 

-

~ 

X-102 

7/19/89 

-

~ 

-

-

4 0 J 

130 0 J 

-

-

-

--

-

-

9 0 J 

-

-

~ 

-

-

~ 

~ 

X-103 

7/19/89 

~ 

-

~ 

-

2 0 J 

80 0 J 

-

-

-

-

-

--

--

-

-

-

-

--

-

X-104 

7/19/89 

-

-

-

-

2 0 J 

llOOJ 

-

-

-

-

-

-

R 

-

--

-

~ 

~ 

~ 

~ 

X-105 

7/19/89 

-

-

-

-

3 0 J 

49 0 J 

-

-

-

-

-

" 

R 

-

--

-

-

-

-

-

X-106 

7/19/89 

-

-

-

-

3 0 J 

62 0 J 

-

-

-

-

-

-

2 0J 

-

-

-

-

-

-

-

X-107 

7/19/89 

-

-

-

-

36 0 

5000 0 

-

-

-

-

-

-

3100J 

-

-

-

-

-

-

-

X-108 

7/19/89 

-

-

-

-

3 0 J 

-

-

-

-

-

-

-

R 

-

-

-

-

-

-

-
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Interlake Site Summary Report and Supplemental Work Plan 
Chicago, Illinois 

SUMMARY OF GROUNDWATER, SEDIMENT, AND SOIL ANALYSIS 
PART OF APPENDIX C 

INTERLAKE SITE 
CHICAGO, ILLINOIS 

(Continued) 

Media 

Sampling Point 

Date 

Dibromochloromethane 

1,1,2-Tnchloroelhane 

Benzene 

trans-1,3-Dichloropropene 

Bromoform 

4-Methyl-2-pentanone 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Xylene (total) 

Fluorene 

4-Nitroaniline 

4,6-Dinitro-2-Methylphenol 

N-Nitrosodiphenylamine 

4-Bromophenyl Phenylether 

Hexachlorobenzene 

Groundwater (ug/l)' 

G-101 
(ST-ID) 

7/19/89 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

--

-

--

-

G-102 
(ST-2D) 

7/19/89 

-

-

-

~ 

~ 

~ 

~ 

~ 

~ 

-

~ 

-

-

--

-

-

--

--

-

G-103 
(ST-3D) 

7/19/89 

~ 

-

-

-

-

-

~ 

-

~ 

-

-

-

-

~ 

~ 

~ 

~ 

~ 

-

-

G-104 
(ST-4D) 

7/19/89 

-

-

-

-

-

~ 

-

-

-

-

-

-

--

-

~ 

-

~ 

~ 

~ 

~ 

G-105 
(SS-ID) 

7/19/89 

-

~ 

-

"" 

-

--

--

--

-

-

-

-

-

~ 

-

-

--

~ 

G-106 
(SS-2D) 

7/19/89 

-

-

-

-

-

-

-

-

-

-

-

-

~ 

-

-

-

-

-

--

~ 

Sediment/Soil (ug/kg or mg/kg)' 

X-101 

7/19/89 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

~ 

X-102 

7/19/89 

-

-

-

-

-

-

48 0 

-

-

-

-

-

-

0 5 J 

~ 

-

-

-

X-103 

7/19/89 

-

-

~ 

-

-

-

-

-

-

-

--

-

-

-

360 0 J 

-

-

--

--

-

X-104 

7/19/89 

~ 

-

-

~ 

-

-

-

-

-

-

-

-

-

-

-

-

-

--

-

~ 

X-105 

7/19/89 

-

-

-

-

-

-

-

-

-

-

-

-

-

~ 

1300J 

~ 

-

-

--

~ 

X-106 

7/19/89 

-

-

-

-

-

-

-

-

-

lOJ 

-

-

-

-

25 0 J 

-

-

-

-

-

X-107 

7/19/89 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

93 0 J 

~ 

-

-

-

~ 

X-108 

7/19/89 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-
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Interlake Site Summary Report and Supplemental Work Plan 
Chicago, Illinois 

SUMMARY OF GROUNDWATER, SEDIMENT, AND SOIL ANALYSIS 
PART OF APPENDIX C 

INTERLAKE SITE 
CHICAGO, ILLINOIS 

(Continued) 

Media 

Sampling Point 

Date 

Pentachlorophenol 

Phenanthrene 

Anthracene 

Dibutylphalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

1,3'-Dichlorobenzidine 

Benzo(a)anthracene 

Chrysene 

Bis(2.ethylhexyl)phthalale 

Di-n-octyl phthalate 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

Indeno( 1,2,3-cd)pyrene 

Dibenz(a,h)anthracene 

Benzo(g,h,i)perylene 

Alpha-BHC 

Beta-BHC 

Groundwater (ug/l)' 

G-101 
(ST-ID) 

7/19/89 

-

-

-

--

-

-

-

-

-

-

--

--

-

--

-

-

-

--

~ 

G-102 
(ST-2D) 

7/19/89 

-

0 4 J 

-

0 2 J 

-

-

-

~ 

-

-

0 2 J 

-

-

-

-

-

-

-

-

G-103 
(ST-3D) 

7/19/89 

-

~ 

-

-

-

-

-

--

-

-

lOJ 

-

~ 

~ 

--

~ 

-

-

~ 

G-104 
(ST-4D) 

7/19/89 

-

-

-

~ 

-

-

--

-

-

-

~ 

-

-

-

~ 

-

-

--

-

G-105 
(SS-ID) 

7/19/89 

-

-

-

-

--

-

~ 

~ 

-

9 0 J 

-

--

-

-

~ 

-

-

--

~ 

G-106 
(SS-2D) 

7/19/89 

-

0 5 J 

-

-

-

-

-

-

-

-

-

-

-

-

~ 

-

-

--

-

-

Sedimeni/Soil (ug/kg or mg/kg)' 

X-IOI 

7/19/89 

-

610 0 J 

48 0 J 

-

970 0 J 

880 0 J 

-

640 0 J 

420 0 J 

-

~ 

5I00J 

-

-

-

-

-

-

X-102 

7/19/89 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

"" 
.. 

--

~ 

X-103 

7/19/89 

~ 

5200 0 

8100J 

~ 

5100 0 

4600 0 

-

-

4500 0 

4500 0 

~ 

-

7400 0 

3700 0 

4100 0 

~ 

-

-

~ 

~ 

X-104 

7/19/89 

-

240 0 J 

-

-

370 0 J 

330 0 J 

-

-

-

-

-

-

--

-

-

-

--

-

- • 

-

X-105 

7/19/89 

-

1600 0 

250 0 J 

-

2800 0 

2700 0 

-

-

2800 0 

2300 0 

-

-

5000 0 

3400 0 

4600 0 

4800 0 

-

-

--

~ 

X-106 

7/19/89 

-

540 0 J 

90 0 J 

-

990 0 

940 0 

-

-

460 0 J 

4100J 

-

-

430 0 J 

-

-

-

-

-

~ 

~ 

X-107 

7/19/89 

-

690 0 J 

5 I 0 J 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

X-108 

7/19/89 

-

260 0 J 

-

-

590 0 J 

570 0 J 

-

-

40 0 J 

290 0 J 

-

-

-

-

~ 

-

-

-

-
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Interlake Site Summary Report and Supplemental Work Plan 
Chicago, Illinois 

SUMMARY OF GROUNDWATER, SEDIMENT, AND SOIL ANALYSIS 
PART OF APPENDIX C 

INTERLAKE SITE 
CHICAGO, ILLINOIS 

(Continued) 

Media 

Sampling Point 

Date 

Delta-BHC 

Gamma-BHC (Lindane) 

Heptachlor 

Endnn 

Heptachlor Epoxide 

Endosulfan I 

Dieldrin 

Endosulfan II 

Endosulfan sulfate 

Phenol 

Bis(2-chloroethyl)elher 

2-Chlorophenol 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Benzyl alcohol 

1,2-Dichlorobenzene 

2-Methylphenol 

Bis(2-chloroisopropyl)ether 

4-Methylphenol 

N-Nitrosodi-n-propylamine 

Groundwater (ug/l)' 

G-IOI 
(ST-lD) 

7/19/89 

--

-

--

-

-

-

-

--

--

-

-

-

--

~ 

-

-

-

~ 

~ 

-

G-102 
(ST-2D) 

7/19/89 

~ 

-

-

-

-

-

-

-

~ 

~ 

-

-

-

-

-

-

-

-

-

-

G-103 
(ST-3D) 

7/19/89 

~ 

-

~ 

-

--

-

-

~ 

--

--

-

-

--

~ 

~ 

-

-

-

~ 

~ 

G-104 
(ST-4D) 

7/19/89 

-

-

-

-

-

-

--

-

--

-

~ 

--

--

-

-

~ 

~ 

-

-

G-105 
(SS-ID) 

7/19/89 

~ 

--

-

~ 

--

-

-

~ 

-

-

-

--

-

-

-

--

--

-

-

G-106 
(SS-2D) 

7/19/89 

~ 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

~ 

--

-

~ 

Scdiment/Soil (ug/kg or mg/kg)' 

X-101 

7/19/89 

-

-

-

-

-

-

~ 

-

-

~ 

-

-

-

-

~ 

-

-

-

-

-

X-102 

7/19/89 

-

69 8 J 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

X-103 

7/19/89 

-

--

-

--

--

-

-

~ 

~ 

-

-

~ 

--

-

-

-

~ 

X-104 

7/19/89 

-

-

-

-

~ 

-

-

--

-

-

-

-

-

-

-

-

-

~ 

-

-

X-105 

7/19/89 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

--

-

-

-

-

-

X-106 

7/19/89 

-

-

-

-

-

-

-

-

-

-

-

-

~ 

-

-

-

-

-

-

-

X-107 

7/19/89 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

120 0 J 

-

5000 0 

-

X-108 

7/19/89 

-

-

-

-

' 

-

-

. 

" 

-

-

-

-

-

-

-

-

-

-

-
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Interlake Site Summary Report and Supplemental Work Plan 
Chicago, Illinois 

SUMMARY OF GROUNDWATER, SEDIMENT, AND SOIL ANALYSIS 
PART OF APPENDIX C 

INTERLAKE SITE 
CHICAGO, ILLINOIS 

(Continued) 

Media 

Sampling Point 

Dale 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aioclor 1260 

Aluminum 

Antimony 

Arsenic 

Banum 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Groundwater (ug/l)' 

G-101 
(ST-lD) 

7/19/89 

-

-

-

~ 

110 OB 

-

-

210B 

-

-

8900 0 

--

-

-

-

23 0 

3400 0 B 

4 7 B 

13 

~ 

G-102 
(ST-2D) 

7/19/89 

-

-

~ 

-

2100 

-

-

79 OB 

-

-

87000 0 

-

~ 

-

--

36 0 

35000 0 

1100 

1 1 

8 9 B 

G-103 
(ST-3D) 

7/19/89 

-

-

~ 

-

260 0 

-

-

MOB 

-

-

13500 0 

-

~ 

-

1500 

3 0 B 

5000 0 B 

H O B 

1 3 

7 8 B 

G-104 
(ST-4D) 

7/19/89 

-

--

-

-

149 0 

-

~ 

23 OB 

-

-

20000 0 

-

~ 

~ 

56 OB 

60 

13000 0 

27 0 

1 3 

7 7 B 

G-105 
(SS-ID) 

7/19/89 

~ 

-

-

--

140 OB 

-

-

210B 

--

--

19000 0 

~ 

~ 

-

~ 

130 

3300 0 B 

3 9 B 

13 

~ 

G-106 
(SS-2D) 

7/19/89 

-

-

-

-

720 0 

-

3 0 B 

28 OB 

-

~ 

11000 0 

-

-

-

1100 0 

38 0 

4500 0 B 

40 0 

1 2 

9 4 B 

Sedimenl/Soil (ug/kg or mg/kg)' 

X-101 

7/19/89 

-

-

-

--

51000 0 

-

48 

520 0 

73 

0 7 B 

236000 0 

33 0 

3 9 B 

160 

16900 0 

20 0 

24000 0 

51000 

~ 

110 

X-102 

7/19/89 

-

-

-

-

5600 0 

-

7 5 B 

144 0 

04 

07 

104000 0 

210 

2 3 B 

24 0 

21000 0 

76 0 

10500 0 

900 0 

-

11 OB 

X.I03 

7/19/89 

-

-

-

6400 0 

0 7 B 

5 1 

83 0 

0 9 B 

13 

107000 0 

98 0 

4 2 B 

49 0 

4000 0 

1280 

27000 0 

4500 0 

02 

170 

X-104 

7/19/89 

~ 

--

~ 

6500 0 

-

46 

75 0 

0 5 B 

lOB 

47000 0 

21 0 

4 7 B 

23 0 

17000 0 

69 0 

23000 0 

400 0 

01 

MOB 

X-105 

7/19/89 

-

-

~ 

-

8800 0 

-

36 

220 0 

16 

180 

110000 0 

7100 

150 

52 0 

25000 0 

1100 

23000 0 

1100 0 

02 

69 0 

X-106 

7/19/89 

-

-

-

--

4900 0 

-

27 

75 0 

0 4 B 

0 7 B 

66000 0 

210 

3 8 B 

130 

14000 0 

40 0 

30000 0 

1800 0 

03 

96 

X-107 

7/19/89 

-

-

-

-

770 0 

-

2 9 B 

450 0 

-

'. 

340000 0 

SOB 

-

3 8 B 

30000 0 

-

40000 0 

260 0 

-

H O B 

X-108 

7/19/89 

-

-

-

-

5900 0 

14B 

49 

122 0 

0 5 B 

1 1 

14000 0 

85 0 

3 8 B 

54 0 

23000 0 

132 00 

7400 0 

1800 0 

01 

310 
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Interlake Site Summary Report and Supplemental Work Plan 
Chicago, Illinois 

SUMMARY OF GROUNDWATER, SEDIMENT, AND SOIL ANALYSIS 
PART OF APPENDIX C 

INTERLAKE SITE 
CHICAGO, ILLINOIS 

(Continued) 

Media 

Sampling Point 

Date 

Potassium 

Seleniimi 

Sliver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Cyanide 

Sulfide 

Sulfate 

p H ( p H Units) 

Conductivity (umhos/cm) 

Temperature (°F) 

Groundwater (ug/l)' 

G-101 

(ST- lD) 

7/19/89 

1400 O B 

-

-

105000 0 

-

-

-

-

-

-

-

84 

4 8 1 0 

53 2 

G-102 

(ST-2D) 

7/19/89 

7 3 0 0 0 

-

-

59000 0 

-

-

-

1 6 0 B 

-

170000 0 

-

75 

849 0 

52 5 

G-103 

(ST-3D) 

7/19/89 

2500 O B 

-

-

107000 0 

-

-

-

-

-

-

-

83 

507 0 

53 7 

G-104 

(ST-4D) 

7/19/89 

6600 0 

-

-

121000 0 

-

-

-

-

-

-

-

81 

688 0 

53 6 

G-105 

(SS-ID) 

7/19/89 

2600 0 B 

-

-

94000 0 

-

-

-

-

-

~ 

-

91 

583 0 

53 0 

G-106 

(SS-2D) 

7/19/89 

3700 O B 

--

~ 

96000 0 

-

-

-

-

-

18000 0 

-

05 

477 0 

50 7 

Sediment/Soil (ug/kg or mg/kg)' 

X-101 

7/19/89 

31000 

46 

2 0 B 

1600 0 

-

-

40 

14 0 

10 

-

-

NT 

NT 

NT 

X-102 

7/19/89 

680 0 

-

-

440 0 

-

-

200 0 

500 0 

-

-

-

NT 

NT 

NT 

X-103 

7/19/89 

1300 0 

-

-

660 0 

-

-

1110 

156 0 

-

-

~ 

NT 

NT 

NT 

X-104 

7/19/89 

820 OB 

-

~ 

960 0 

-

-

210 

160 0 

-

~ 

-

NT 

NT 

NT 

X-105 

7/19/89 

600 O B 

-

28 

480 O B 

-

-

170 0 

160 0 

117 

-

-

NT 

NT 

NT 

X-106 

7/19/89 

860 O B 

-

-

580 O B 

-

-

38 0 

77 0 

-

-

-

NT 

NT 

NT 

X-107 

7/19/89 

-

-

-

OOOB 

-

-

410 

410 

42 

-

-

NT 

NT 

NT 

X-108 

7/19/89 

8 8 0 0 

-

-

240 OB 

-

-

100 0 

-

-

-

-

NT 

NT 

NT 
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Interlake Site Summary Report and Supplemental Work Plaii 
Chicago, Illinois 

SUMMARY OF GROUNDWATER, SEDIMENT, AND SOIL ANALYSIS 
PART OF APPENDIX C 

INTERLAKE SITE 
CHICAGO, ILLINOIS 

(Continued) 

Media 

Sampling Point 

Date 

Groundwater (ug/l)' 

G-101 
(ST-lD) 

7/19/89 

G-102 
(ST-2D) 

7/19/89 

G-103 
(ST-3D) 

7/19/89 

G-104 
(ST^D) 

7/19/89 

G-105 
(SS-ID) 

7/19/89 

G-106 
(SS-2D) 

7/19/89 

Sediment/Soit (ug/kg or mg/kg)' 

X-101 

7/19/89 

X-102 

7/19/89 

X-103 

7/19/89 

X-104 

7/19/89 

X-105 

7/19/89 

X-106 

7/19/89 

X-107 

7/19/89 

X-108 

7/19/89 

Notes: 

' Units for groundwater are ug/l. 
^ Units for sediment/soil are ug/kg for organic parameters and mg/kg for Inorganic parameters. 
"--" Means not detected. 
NT Not Tested 
R Rejected 
J Value is estimated 
D Value is from a dilution analysis 
B Compound detected in laboratory blank 
Results are from the CERCLA Screening Site Inspection Report, lEPA, Undated 
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ORGANIC DATA QUALIFIERS 

U - Indicates compound was analyzed for but not detected. 

J - Indicates an estimated value. This flag is used 
either when estimating a concentration for tentatively 
identified compounds where a 1:1 response is asiumedi 
or when the mass spectral data indicate the presence 
of a compound that meets the identification criteria 
but the result is less than the sample quantitation 
limit but greater than zero. 

C - This flag applies to pesticide results where the 
identification has been confirmed by GC/MS. 

B - This flag is used when the analyte is found in the 
associated blank as well as in the sample. 

£ - This flag identifies compounds whose concentrations 
e.xceed the calibration range of the GC/MS instrument 
for that specific analysis. This flag will not apply 
to pesticide/PCB's analyzed by GC/EC methods. 

D - This flag identifies all compounds identified in an 
analysis at a secondary dilution factor. 

A - This flag indicates that a TIC is a suspected aldol-
condensation product. 

X - Other specific flags and footnotes may be required to 
properly define the results. If used, they must be 
fully described and such description attached to the 
Sample Data Summary Package and the Case Narrative. 



INORGANIC DATA QUALIFIERS 

C (Concentration) Qualifier: 

B - Indicates the reported value is less than the 
Contract Required Detection Limit (CRDL) but 
greater than the Instrument Detection Limit (IDL) 

U - Indicates compound was analyzed for but not * 
detected. 

Q Qualifier: 

E - The reported value is estimated because of the 
presence of interference. 

M - Duplicate injection precision not met. 

N - Spiked sample recovery not within control limits. 

S - The reported value was determined by the Method of 
Standard Additions (MSA). 

W - Post-digestion spike for Furnace AA analysis is out 
of control limits (85-115X), while the sample 
absorbance is less than SOX of spike absorbance. 

* - Duplicate analysis not within control limits. 

+ - Correlation coefficient for the MSA is less than 
0.995. 

M (Method) Qualifier Enter: 

- "P" for ICP 
- "A" for Flame AA 
- "F" for Furnace AA 
- "CV" for Manual Cold Vapor AA 
- "AV" for Automated Cold Vapor AA 
- "AS" for Semi-Automated Spectrophotometric 
- "C" for Manual Spectrophotometric 
- "T" for Titrimetric 
- "NR" if the analyte is not required to be analyzed. 
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Rust Environment & Infrastructure, Inc. 
1240 E. Oiehl Road 
Naperville, IL 60563 

ATTN: Bud Schultz 

Sampling Date: 08/04/93 
Analyses Date: 08/05-18/93 

Proj ect f: 
CO.C. #; 

Date : 

931319 
14501 
08/18/93 

Identification: 

Results follow: 

Twelve samples taken by Bud Schultz identified 
as: 

IMTERLAKE 

TOTAL Cyanide and 
REACTIVE Cyanide Analyses 
Method: SW846 9010 C 7.3.3.2 

Total Cvd, Reactive Cvd. 
Samcle 

No. 01 
No. 02 
No. 03 
No. 04 
No. 05 
No. 06 
No. 07 
No. 08 
No. 09 
No. 10 
No. 11 
No. 12 

ID: 931319-01 

SW-4-L 
SW-4-1 
SW-4-R 
SW-4-S 
SW-12-S 
SW-12-R 
SW-12-L 
SW-12-1 
SW-4-Soil 
SW-18-Soil 
Trip Blank 

-10 

(H,0) 
Trip Blank(Soil) 

PQL 

0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 

fmq/L), 

. 

mg/Kg 
mg/Kg 
mg/L 
mg/Kg 

Analysis. 

ND 
ND 
ND 
ND 
0.2 
0.2 
0.3 
0.05 
6.1 
1.8 
ND 
ND 

Analysis, 

ND 
ND 
ND 
ND 
* 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

*Note: Non-Confoxmanca 
complete test. 

Report (NCR) - Insufficient sample to 

ND = Not Detected at or above the PQL 
PQL = Practical Quantitation Limit 

Respectfully s;ibmitted, 

(ulius (Paul) T. Alekna 
lb Director 

''Quality Analytical Labs, Inc. 

sy:RU931319 

1938 C UNIVERSITY LANE • 

"Preasion. Accuracy and Service" — 

LISLE. IL 60532 • 708/512-0061 FAX 708 / 512-0089 



NCH RPT.XLS 

NON-CONFORMANCE REPORT 
Non-Conformance fleoon ID : NCR Date SLX. 
Section 1 • Profect Informirtion 

Client Identification : 
QAL identification : 

(2-^<.T 
•Ihrgrgr ' ^ i l ^ M 

COC identification : I 
Analytical Parameter: 

Method : 
Samole(s) A f f e a e d : 

C f J 

5 - J - Sv/U ">. 

os-
l . l . ^ 

Section 2 - Descriotion of Non-Conformance 

Occuranea Rrst f 1 Second | j Third | 
Surrooate ldentification(sJ: 

SurroQate recovery outside QA/QC l imits due to matr ix effect 

Surrogate recovery outside QA/QC limits- HIGH | j LOW T 1 

S p e d f y : 
• 

Internal standard area counts outside of QA/QC fimrts due to matrix effect 
Internal standard area counts outside o f QA/QC l imits 
Specify : 

Other 
Specify 

Section 3 - Non-Conformance Impact ^ 

1 
(OS — OSc D SA^io/e - ( ^ t^i> r- IM.S:) 

+>3 O ' j l W ^ « ^ S . '^ .C w ( t . ^ ^ ' ' . H - ^ W i>- l«Jl Wi- f y J ^ ' ^ . f ^ / ' 

( ^ ^ e J Ji \ f -^o— 
T r . r ^ L . <=. «^ 

*TiwL.<-<.C»-< l ^ . « X / \ j o ^x:. ,-.^j» Gf l ^ t * L a r ^ y 

Section 4 - Additional Comments 

Section 5 - Supervisor's Comments 
• 

e: 
Section 6 - Non-Conformance Report Closure 
Analyst(s) : V ^ 
Reviewed ^ /r^f^ 

Date: ^ ( i V 
Date: y / / < 

Page 1 
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^ / A I ANALYTICAL 
*7 ? < ^ LABS. INC. 

I93n C Univoiiiily Idiiu • Li^hi, IL 60S32 • (70B) Sl?0(>fil 

jfio'-/- P^t-c l 
Company Name smpany Name - . ^ , , . ^ / 

Address 

CHAIN OF CUSTODY RECORD 
p n O J E C l N U M B E n 

-^M-
PROJECT f. ' . . . , i_ 

SAMPLERS isv>jiur»> 

ITEM NO STA NO DATE TIME •^ STATION LOCATION 

.3 
V r r \ • 

N" H501 

o ' Sw-^ 
O 2 

5to (Z ' i t 2< •Svi/-M - L 
. ^ v^ -M -^ 

o 3 r->\^/ - H - i ' 4 
O U/' ISiVK^ - «-\ - -S 

Ĉ  s :3w-ii. Hao S \ A J - \ t - - - ' ^ 
0 6 

0 ' 
0 n 

0 u 'W-'l 

5>\M - I ?.. - M. 

5̂ .' L?.-J:=. 
\U •'>VA^ - < P I 

10 ^ L ^ - l f i7 f ' / ^ o 

I I 

«2 

13 

M 

I M 3 * S\/^ ' ' { - >->o.' \ 
^ , j - l a - so . ' i 

r n , - pcAt--K(n,,?\ 
r ^ A , ^ (LiSt^K ( i \ . T ^ - ) 

IS 

lluliiiquisliuil by i s v " " * ) 

ntilinquiihad by li-fntiuitt 

OiU/Tuna 

OuU/Tim« 

nvlmquithid by. (SiffniuiuJ 

^^/j 

Oilt^im* 

65-55 ; j 

nacaivtd by (Sjpnaiur*; 

n«i:tivad by. iStntiuit) 

Racaivad lot Ltbot i loty by: yt 
ISiDiuhMml 

1 <^hW. 

Oata^lma 

^A/J -̂ ̂  
Ramirk* 
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L 

December 27,1993 

Mr. B. Schultz 
Rust Inc. 
1240 E. Diehl Rd. Suite 500 
Naperville, IL 60563 

Dear Mr. Schultz, 

This letter is in response to your request that we explain in a bit more detail the detection 
limits we use generally and how they relate to those you require for your periodic testing. 

We have recently recalibrated our cyanide test methods. This involves nmning several 
water samples with known low level cyanide concentrations through the test We then use a 
statistical calculation on the results to derive the method detection limit The result for waters in 
vAnch 250mls of sample is used was 0.034 mg/L which mathematically could be roimded down 
to 0.3 hut we rounded up to 0.04 mg/L for our water detection limit. This rounding up process is 
Tised to give us a bit of a "comfort zone" since real world samples are seldom as well behaved as 
the lab test samples used to determine detection limits as outlined by the EPA method. 

Our soil detection limit is based on the fact that 20g of soil is used rather than 2S0mls 
(250g) for waters. Thus the detection limit for soils is: 

0.034 X 250/20 = 0.425 mg/kg 

Again this can be mathematically roimded down to 0.4 mg/kg but we normally roimd it up to 0.5 
mg/kg to provide our "comfort zone" for real world samples. 

In the case of your soil samples submined under QAL project # 932245 we were unaware 
that you were looking for the specific target detection limit of 0.4 mg/kg for soils so we 
proceeded to run and report the cyanide results in our normal fashion. Fortunately, our "comfort 
zone" does allow us to amend that report with detection limits of 0.4 mg/kg. This detection limit 
is correct and valid as defined by the method. 

In the fixture, if you continue to require the target detection limit of 0.4 mg/kg on soils it 
would help us if you mark this on the incoming chain of CTistody and also inform your QAL sales 
representative. If it is marked, we will run 40g rather than 20g of your sample (including a 
matching 40g blank sample for comparison) and this will give you a detection limit of: 

0.034 X 250/40 = 0.2125 mg/kg 

We will round this up to a reported detection limit of 0.3 mg/kg, giving us our "comfort zone" while giving you 

—• "Precision. Accuracy and Service" 

1938 C UNIVERSITY LANE • LISLE. IL 60532 • 708/512-0061 FAX 708 / 512-0089 
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a detection limit below your target requirements. 
I hope this letter answers your concerns about our detection limits. Again I would like to emphasize that 

the detection values in our amended report are completely valid and defensible. If you have any fiirther 
questions please feel fiee to contact me at any time. 

Sincerely, 

Douglas Weir, Ph.D. 
QCO, Quality Analytical Labs 

L. 

"Precision. Accuracy and Service" • 

1938 C UNIVERSITY LANE • LISLE. IL 60532 • 708/512-0061 FAX 708 / 512-0089 



r̂  
FA i QUALITY 
/ m 1 ANALYTICAL 
J ^ UBS, INC. Project #: 932245 Amandad 

C.O.C. f: 14494 
Date: 12/28/93 

L 

Rust Envirorunental & Infrastructure 
1240 E. Oiehl Road 
Naperville, IL 60563 

Attn: Ralph Bonk 

Sampling Date: 
Analyses Date: 

11/30/93 
12/2-14/93 

Identification: Thirteen samples taken by Bud. S. identified as: 

IMTEIILAKE 
PROJECT « 71136.100 

Results follow: 

Sample ID; SW-4-Shallow 932245-01 
Parameter 

Reactive Cyanide 
Total cyanide 

Samole ID: SW-4-1 
Parameter 

Reactive Cyanide 
Total Cyanide 

Samole ID: SW-4-1 
Parameter 

Reactive Cyanide 
Total Cyanide 

PQL 

0.04 mg/L 
0.04 mg/L 

932245-02 
PQL 

0.04 mg/L 
0.04 mg/L 

DUD 932245-03 
PQL 

0.04 mg/L 
0.04 mg/L 

Analysis 

U 
U 

Analysis 

D 
U 

Analysis 

U 
U 

Method 
SW846 

7.3.3.2 
9010 

Method 
SW846 

7.3.3.* 
9010 

Method 
SW846 

7.3.3.2 
9010 

"Precision, Accuracy and Service' 

1938 C UNIVERSITY LANE • LISLE. IL 60532 • 708/512-0061 FAX 708 / 512-0089 



n Project #932245 Amended 
Page 2 cf 3 

L 

Samole ID: SW-4-Left 
Parameter 

Reactive Cyanide 
Total Cyanide 

Samole ID: SW-4-Riaht 
Parameter 

Reactive Cyanide 
Total Cyanide 

Samole ID: SW-4-Soil 
Parameter 

Reactive Cyanide 
Total Cyanide 

Samole ID: SW-12-Shall 
Parameter 

Reactive Cyanide 
Total Cyanide 

932245-04 
PQL 

0.04 mg/L 
0.04 mg/L 

932245-05 
PQL 

0.04 mg/L 
0.04 mg/L 

932245-06 
PQL 

0.40 mg/Kg 
0.40 mg/Kg 

ow 932245-07 
PQL 

0.04 mg/L 
0.04 mg/L 

Samole ID: SW-12-1 932245-08 
Parameter 

Reactive Cyanide 
Total Cyanide 

Samole ID: SW-12-Left 
Parameter 

Reactive Cyanide 
Total Cyanide 

PQL 

0.04 mg/L 
0.04 mg/L 

932245-09 
PQL 

0.04 mg/L 
0.04 mg/L 

Analysis 

D 
D 

Analysis 

U 
U 

Analysis 

U 
U 

Analysis 

U 
U 

Analysis 

U 
U 

Analysis 

U 
D 

Method 
SW846 

7.3.3.2 
9010 

Method 
SW846 

7.3.3.2 
9010 

Method 
SW846 

7.3.3.2 
9010 

Method 
SW84 6 

7.3.3.2 
9010 

Method 
SW846 

7.3.3.2 
9010 

Method 
SW846 

7.3.3.2 
9010 



n P r o j e c t #932245 Amended 
Page 3 of 3 

L. 

Sample ID: 
Parameter 

SW-12-Riaht 932245-10 
PQL 

Reactive Cyanide 
Total Cyanide 

0.04 mg/L 
0.04 mg/L 

Analysis 

D 
U 

Method 
SW846 

7.3.3.2 
9010 

Sample ID: 
Parameter 

SW-12-Soil 932245-11 
PQL Analysis Method 

SW846 

Reactive Cyanide 
Total Cyanide 

0.40 mg/Kg U 
0.40 mg/Kg U 

7.3.3.2 
9010 

Samole ID: Trip Blank H20 932245-12 
Parameter PQL Analysis Method 

SW846 

Reactive Cyanide 
Total Cyanide 

0.04 mg/L IT 
0.04 mg/L U 

7.3.3.2 
9010 

Sample ID: Trip Blank Soil 932245-13 
Parameter PQL Analysis Method 

SW846 

Reactive Cyanide 
Total Cyanide 

0.40 mg/Kg U 
0.40 mg/Kg U 

7.3.3.2 
9010 

Respectfully submitted, 

P^ulius (Paul) T. Alekna 
i!.ab Director 
Quality Analytical Labs, Inc, 

ps:RU932245 
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c 
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J 
p 

u 
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Compound detected in blank (Normalized concentration) 
Usad whan Blank valua n e f O s half of tt<a CROL (PQU. 

Pesticide result confirmed by GC/MSO 
Compound identified in analysis at a secondary dilution factor 
Usad whan two or mora dihitiont o< a sampla ara naadad to acauva v a M data. 

Compounds concentration exceeds calibration range 
Usad whan uopar lavat of calibration curva is axcaadad by 10%. Analysas graatar than 5 0 % of uppar calibration laval ara 

raanalyzad at a highar dilution. 

Estimated value. Compound detected below the CRDL (PQL). 
Pesticide or Arodor analysis where results between analytical and confirmation columns is > 25%. 
Compound analyzed for but not detetrted at or above the CROL (PQU. 
NON-Specific flag - See definition at the end o f the report 

D a f a Va!idafioK\ Quali"[-ie>*s 
NJ Presumptive evidence of presence of material at an estimated quantity. 

used when QA/QC faHuras ara presam AND data is trua. Must be accompanied by NCR 

P N O P r e c i s i o n N o t D e t e r m i n e d 

U«ad whan norvapprovad methods ara used to obtain data. 

R Reported value is unusable due to gross QA/QC deficiencies. 
RNO Recovery Not Determined 

U*ad whan non-approved methods ara used to obtain data. 

UJ Compound analyzed for but not detected, reported detection limit estimated because QA/QC criteria 
were not met. 

CROL Contract Required Detection Limits ^ Detection limits specified by client or agency 
Based on wet weight analysis 

IDL instrument Detection Umit 
St3tixtically denved detection limit from 7 * analyses of a low level standard near but above the estimated Method Detection 

Umit. 

MOL Method Detection Limit 
Instrument Detection ( jmi i X End Volume Ispeafied by the meinodi / Mass. Volume or Area of :ite Sample ispecified by the 

methodi (Based on wet weight analysis) 

PQL Practical Quantitation Limit 
Method Detection Limit X End Voiume |«naiyt:cal| / Mass. Volume or Area of the Sample (analyticall (Based en wet weight 

an*lvsisl . 

c 
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E N V I R O N M E N T A L . 
M O N I T O R I N G I A N D . 
TECHNOLOGIES, I N C 

enO Nontt Aust in An̂ mnum 
Morton Grov*. UBnois 60053-3203 
70e/96r^666 
FAX: 708/967-6735 

LABORATORY REPORT 
Rust E&I 
1240 E. Diehl 8d. 
Naperville, IL 60563 

Project Naae: Interlake 
Sample Description: Water 

92201 

Report Date: 3/14/94 
Saaple Received: 3/4/94 

r 

Sample No.: 

75020 

75021 

75022 

75023 

75024 

75026 

75027 

75028 

75029 

Locat ion 

SW-4-1 

SW-4-Dup 

SW-4-Shallow 

SW-4-L 

SW-4-R 

SW-12-1 

SW-12-Shallow 

SW-12-L 

SW-12-R 

Reactive Cyanide 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

Total Cyanide 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

0.030 

L 

All results expressed as ppn unless otherwise indicated. 

Analyses perforaed using "Standard Methods for the Exaaination of Water 
and Wastewater", 17th Edition. 

U 
LABORATORYhlr^ECTOR 



ENVIRONMENTAL 
MONITORINGAND 
TECHNOLOGIES; INC 

OIOO N o r t t i AtMStin Aumnum 
Morton Grov*. ainois 60053-3203 
70a/967-6666 
FAX: 70a/SSrS73S 

LABORATORY R E P O R T 
Rust- E&I 
1240 E- Diehl Rd. 
Naperville, IL 60563 

Project Nane: Interlake 
Saople Description: Soil 

92202 

Report Date: 3/14/94 
Sasple Received: 3/4/94-

Sample 

75025 • 

75030 

75031 

No.: 

* 

Location 

SW-4-Soil 

SW-12-Soil 

Blank-Soil 

React ive Cyanide 

<0.2 

0.29 

<0.11 

Total Cyanide 

1.91 

1.94 

0.101 

L 
All resu l t s expressed as ppm unless otherwise indicated. 

Methods performed according to SW-846, "Test Methods for Evaluating 
Solid Waste". 

L A B O R A T O R Y DIRECTOR 



ENVIRONMENTAL 
MONITORINGAND 

TECHNOLOGIES; INC 

e n O Nort t i Aus t in Aimnum 
Mor ton G r o w . lUnois 600S3-32CX3 
7D8/967-66S6 
FAX: 708 /967^735 

L A B O R A T O R Y REPORT ^2203 
Rust E&I 
1240 E. Diehl Rd. 
Naperville, IL 60563 Report Date: 3/14/94 

Saaple Received: 3/7/94 -
Project Naae: Interlake 
Saaple Description: Water Blank 
Saaple No.: 75102 

Reactive Cyanide <0.02 

Total Cyanide <0.02 

All results expressed as ppa unless otherwise indicated. 

( J Methods performed according to SW-846, "Test Methods for Evaluating 
Solid Waste". " ' ' 



i v iONt r O n l N i a A I V L ) 
TECHNOLOGIES, INC 

8100 North Austin Avanua 
Morton Grova. Illlnol* 600B3-3Z03 

708-9676666 
FAX: 708/9676735 Due Dote:. 

) 

COC » : _ M M 
P o r p p n n / "^^^ l ^ T " r- / n \ 

par. .^^^.^oL K A 
NA-^e^MI<.,.T:<- Crt*s(o4_ 

Phn,>Ai. f7cJi9c55 .t"?'lS'r^v«.f 1 
p n M- PrftI « i 1 

r i lAnir.ftntnr. l- " ^ O r L ^ ^ > ^ l _ U u / 4 ^ 

Proiecl ID / Locat ion!--^CVj 4- t r - 1 . + < ^ _ 

Sample 1D. 
(lOChoroclenONLY) 

S^- ' - i - I 
Sv-^ - « 4 - L W 
'^>.^-4-5UL^ 
S^-4-L. 
5^-4-re> 
.^^-4-s.M 
S ^ - A ? - 1 
S-o - i t - iK^ i 
Soo-ia.- L 
S - J - l t - J ^ 
^ ^ - \ i.-&«i I 

1 

Sample 
lype 

I 

1 
i \ 

< 

1 

" ^ 

I 
<Uk» 1 

1 

/ 
2 -

Conlolner 
Size 

1 ^ 
I 

> / " 

lype 

ê  

\ y 

No. 

1 

\ / 

— 

Sampllna 1 
Dale 

>hM 

/ 

lime 

lO'Ao 

^ 

'/̂ W& 

\ I 

< # 1 •̂  T . . . «A . / « ; . > _ l . . l . > . . T . . _ . . . n 
1 Wnlnr P - P1n<(lr r 

2. Soil G-Gloss / 
3. Sludge V - V O C / > 

1 Analyses 
. 

/ / / / / / / / / / / / / / 

r̂̂  / /? / / / / / / / / / / / / / 
rN•:nr•lĤfc3 p f f / / / / / / / / / / / / 
2.H2S04 4.NaOH />>Ao7 / / / / / / / / / / / / 
Preier-
vath/e 

1 

.k 

Lob / / / / / / / / / / / / / / / / . 
- A 7 Y / / / / / / / / / / / / " -••-

-7/̂ 3^3 K 
iJcy^ 1 \ 
7 / O ^ ; L 

7iA^3 

ii^^\ 
75oas 
7.r<yoi^ 

-7^0:17 
7-^*^51^ 

-yjoxH 
nso^ J 
TToi^ 

/ 

y 

EMT do«t not accept samples ttiat contain high levels of Cyanide. / ^ 
Relinquished By: 

RellnqulshfidBy. 

Dole: -

Time: 

Dote 

lime: 

:3-V --*?*/ 

Received By: 

Received For Lob By 

Dole: 

lime: 

Dole: J- ^ - 7 ^ 
Time 

Wllness: TURNAROUND TIME 
DRUSH 

day turnaround 
•gj ROUTINE 

http://rilAnir.ftntnr.l


E N V I R O N M E N T A L 
MONITORING A N D 
TECHNOLOGIES, INC 

eiOO Nortt i Aust in Atmnum 
Mor ton G r t y v . lUnois 6 0 0 5 3 - 3 2 0 3 
708 /967-6666 
FAX: 708 /^67-6735 

LABORATORY JREPORT .^.^ 
Rust EM 
1240 E. Diehl Rd. 
Naperville, IL 60563 

tepart Date: 7/21/94 
Project Name: Interlake - Saap le Received: 7/7/94 
Sanple Descripticn: Wbsteaater Grab - SWM-1 
Sanple Ito.: S7154 

Total Cvanide 0.011 

Reactive Cvanide <0.02 

Ml r e s u l t s cnpxesKd as ( pa unless otherwise uidicaied. 

.vmlyxfib perfarsBd usir^g "^ t s idvd ' i eUrad i Tor t t e E.\aainaticn of fccer 
m i % i n e « a i e r ' . I ' r h Edition. 

•He aoiue-iis c ' t h i s rtpoci apply only to the sagple amiyzed . .Vo ciiplicaiion of t h i s report is *1 kwod o c e p t in i t s 
a n iivcv. 

^ 

—i—-#— 
LABOR/^TORY DIRECTOR 



E N V I R O N M E N T A L 
MONITORING AND 

TECHNOLOGIES, INC 

aiOO North A u s t i n A^mnum 
Mor ton Gros/m. UOnats 6 0 0 5 3 - 3 2 0 3 
708/967-6666 
FAX: 7087967-6735 

L A B O R A T O R Y REPORT ' ,.^, 
101785 

Rust EM 
1240 E. Diehl Rd. 
Naperville, IL 60563 

Report Date: 7/21/94 
Project Nane: Interlake Sanple Received: 7/7/94 
Saople Description: festeaater Grab - S?M-Shallcw 
Sanple N3.: 37155 

L 

Tbtal Q.-anide 0.010 

Reactive Cvanide <0.02 

Ml ceaul ts epxesoed •& ppaunLeas ocherviae indicaied. 

^Klvses p e r f t t i a i usira 'Standvd.Vethods for the b»wn»r io i of Kaio-
«nl ^ s t e i M t e r " . I ' t h E i i t i a t . 

Tlv t s m e n t s of i l i is report i^ply only to the s u p l e s/mlyzed. . ^ <kiplicstian of t h i s l e p o n is a i kved acqix m i t s 
en t i re ty. 
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Rust EM 
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Project Nane: Inter lake Sanple Received: 7/7/94 
Sanple Dsscript icn: Vbstewater Grab - SW-4-L 
Sanple Nb.r 37156 

Ib ta l Ocnide O.OOS 

Reactive Cvanide <0.02 

All r e su l t s eiprBBaed as (pa unless otherwise indicated. 

.Val>ies perfoTKd m i r g "^tanctard Methcsk for t t e Esaainstion of ^ t e r 
and ^ s t e w t e r ' . H t h & l i t i a i . 

•n« contents of t h i s i^Kxt apply only to t t e m m l e aralyaed. * dupl icai ioi of t h i s repor t i s »1 tared e c q x in i t s 
e i t i r e t T . 
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L 

Total C>anide 0.008 

Reactive Q'anide <0.02 

Ml r e su l t s eamiatsed aa npa u n l e ^ otherwise indicated. 

Val>-kes | i I fn leil UBing "^tanihrd Ueihods for t t e PyainariCTi of ^ t e r 
<«nd % s t e m t e r " . ITth Edi t i a i . 

H E contents of th i s report i^ply o i l y to t t e maple mraiyaed. !c> ^ p l i a i t i a n of th i s report is a i I v e d eoc^x in i t s 
a i t i re iy . 
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Sanple Na.: S7158 

101793 

tepart Date: 7/21/94 
Saaple Received: 7/7/94 

Tbtal Cyanide 

Reactive Cvanide 

3.37 

0.03 

\ l l r e s i l t s e ^ r e s a o l a t ppa unless otherwi»e indicated. 

'jfettods perfotBod arsotrling lo 9 - ^ 6 . "Test Uetteds for Eval ta t inc 
<tol id '«iste". 

Tl« contents of t h i s r ^ n r t i^ply «nly to t te a a p l e amiyaed. :i> dupi icMion of t h i s r q x r t is a l l i e d ece(K in i t s 
oni i re tv . 
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Tbtal Cyanide 0.012 
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All results e^resaad as ppa unless otherwise indicated. 
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ani ibsteiater" , I ' th Edition. 
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PROPOSED PART 742 RULES 



DISCLAIMER 

The proposed rules under 35 111. Adm. Code 742 are draft rules 
that have not yet gone through the rulemaking process pursuant to 
the Illinois Administrative Procedure Act. Because the rules 
have not yet been proposed to the Illinois Pollution Control 
Board or gone through the notice and hearing process, they do not 
have any force or effect in law. 

The Agency will be proposing the Part 742 rules to the Board 
sometime between July 1 and September 15, 1996. However, it is 
the Agency's intention to propose the rules to the Board the 
beginning of July 1996. Currently, the only authority the Agency 
has to utilize the Part 742 rules is by way of an "alternative 
methodology" set forth in various program-specific regulations. 



4^8/96 DRAFT 

TITLE 35: ENVIRONMENTAL PROTECTION 

SUBTITLE G: WASTE DISPOSAL 

CHAPTER I: POLLUTION CONTROL BOARD 

SUBCHAPTER f: RISK BASED CLEANUP OBJECTIVES 

PART 742 
TIERED APPROACH TO CLEANUP OBJECTIVES 

SUBPART A: INTRODUCTION 
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AUTHORITY: Iiî jlementing Sections 22.4, 22.12, 57-57.17, and 
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and P.A. 89-0431, effective December 15, 1995). 

SOURCE: 

NOTE: Capitalization indicates statutory language. 



SUBPART A: INTRODUCTION 

Section 742.100 Intent and Purpose 

a) This Part sets forth a tiered procedure for use in 
developing soil and crroxindwater cleanup objectives. 
The purpose of this procedure is to provide for the 
adequate protection of human health and the environment 
while incorporating site-related information, to the 
extent practicable, which may allow for more cost-
effective site remediation. 

b) The tiered procediire provided in this Part allows a 
person remediating a site to evaluate land use, site-
specific soil and groundwater characteristics, 
institutional controls, a n d engineered barriers in 
developing cleanup objectives. Under this procedure a 
site can qualify to receive a "No Further Remediation" 
determination under any of the three tiers; however, 
certain restrictions on site use or mamagement may be 
required to assure protection of human health and the 
environment. This Part also describes how background 
levels Ccui be used as cleanup objectives. 

c) Actions which can be taken to achieve cleanup 
objectives established in accordeuice with the tiered 
procedure include: 

1) Reduction of contaminant concentrations through 
conventional methods (e.g., dig amd haul, in-situ 
treatment, ex-situ treatment, etc.) to meet the 
cleeuiup objectives; 

2) Use of management techniques to restrict exposure 
to the contaminated soil or groundwater or both 
(e.g., engineered barriers and institutional 
controls); 

3) No action, if the contaminant concentrations 
present at the site do not exceed the cleanup 
obj ectives; and 

4) Any combination of subsections (c) (1), (c) (2), or 
(c)(3) of this Section. 

Section 742.105 i^plicability 

a) Any person may elect to proceed xmder this Part to the 
extent allowed by State and federal law and regulations 
and the provisions of this Part. In the event of a 
conflict between the provisions of this Part and other 
State or federal requirements, those requirements shall 



control. 

b) This Part may not be used without following the 
procedures and requirements applicable to the specific 
program under which remediation is being performed. 
Examples of the programs include the following: 

1) Leaking Underground Storage Tanks (35 111. Adm. 
Code 731 and 732); 

2) Site Remediation Program (35 111. Adm. Code 740); 
and 

3) RCRA Part B Permits and Closure Plans Corrective 
Action (35 111. Adm. Code 724 and 725). 

c) The procedures in this Part may not be used if their 
use would delay response action when timeliness is 
critical to address imminent amd siibstamtial threats to 
humaui health and the environment. This Part may only 
be used after actions to address such threats have been 
completed. 

d) This Part may not be used to develop cleanup objectives 
for surface waters, sediments, or ecological concerns. 

e) A "No Further Remediation" determination issued by the 
Agency prior to the effective date of this Part shall 
remain in effect in accordauice with the terms of the 
determination. 

Section 742.110 Overview of Tiered Approach 

a) This Part sets forth three tiers for use in developing 
site-specific cleanup objectives (see Appendix A, 
Illustrations B and C). A person remediating a site 
has the option of selecting which tier or combination 
of tiers shall be used to develop cleamup objectives. 
Tier 1 evaluations amd Tier 2 evaluations are not 
prerequisites to conduct Tier 3 evaluations. 

b) Tier 1. A Tier 1 evaluation compares the concentration 
of contaminamts detected at a site to baseline 
contaminauit cleanup objectives contained in Appendix B, 
Teibles A emd B. To con5)lete a Tier 1 evaluation, a 
person must know the extent and concentrations of the 
contaminamts of concern, the groundwater class, and the 
lamd use classification at the site. If cleanup 
objectives are developed based on industrial/commercial 
use, then institutional controls \mder Subpart I are 
required. 

file:///mder


c) Tier 2. A Tier 2 evaluation requires the same type of 
information that is required for a Tier 1 comparison 
(i.e., extent amd concentrations of the contaminants of 
concern, the groundwater class, and the lamd use 
classification at the site). Under Tier 2, however, 
additional site related information is used in the 
equations listed in Appendix C, TaUbles A and C. This 
additional Tier 2 information may allow for the 
calculation of less stringent, but equivalently 
protective cleamup objectives. Tier 2 also considers . 
the use of institutional controls and engineered 
barriers in accordance with Subparts I and J 
respectively. 

d) Tier 3. A Tier 3 evaluation allows alternative 
parameters and factors, not availaUale under a Tier 1 
evaluation or a Tier 2 evaluation, to be considered. A 
Tier 3 evaluation can be single or conplex depending on 
the remediation method and the site conditions. 

e) After development of cleanup objectives under any of 
the three tiers set forth in Subparts D through H the 
site may be remediated to those cleanup objectives. 
When contaminamt concentrations do not exceed cleanup 
objectives under one of the tiers, evaluation under any 
of the other tiers is not required. 

Section 742.115 Key Elements 

To develop cleamup objectives imder this Part, the following key 
elements shall be addressed. 

a) Exposure Routes 
t 

1) This Part identifies the following as potential 
exposure routes to be addressed: 

A) Inhalation of vapors amd particulates; 

B) Ingestion of soil; 

C) Groundwater and migration to groimdwater; amd 

D) Dermal contact. 

2) The evaluation of inhalation, ingestion, 
groundwater and migration to groimdwater is 
required for all sites when developing cleamup 
objectives. Evaluation of the dermal exposure 
route is required for use of RBCA equations in 
Appendix C, Tedale C or use of formal risk 
assessment under Section 742.815. 



b) Receptors 

1) Under Tier 1, the receptor information required is 
limited to the identification of land use. 

2) Tier 2 and 3 evaluations generally require a 
characterization of the receptors potentially 
impacted by the contaminants of concern at a site 
by defining the location amd activities of human 
receptors at and around the site. The types of 
human receptors to be evaluated include persons 
who live in the area (i.e., residential 
receptors), persons who work in the area (i.e., 
industrial/commercial receptors), and persons who 
provide services to businesses in the area (i.e., 
construction workers). Depending upon present and 
future land uses, agricultural (crops and 
livestock) amd wildlife receptors may need to be 
evaluated under Tier 3. 

c) Contaminamts of Concern 

1) The contaminants of concern to be remediated 
depend on the following: 

A) The materials amd wastes managed at the site; 

B) The extent of the determination being 
requested from the Agency; and 

C) The requirements applicaible to the specific 
program xmder which the remediation is being 
performed. 

2) If the goal is to obtain a "No Further 
Remediation" determination for am entire site, it 
may be in^ortant to investigate historical 
operations at the site and the types of materials 
mamaged on-site. However, if the goal is to 
address a class of contaminants (e.g., unleaded 
gasoline released from storage tanks) or a 
specific imit at a facility (e.g., drum storage 
area), then it is only necessary to address those 
contaminamts or imits for which the determination 
is being requested. 

d) Lamd Use 

The present and future uses of the site where exposures 
may occur shall be evaluated. The land use of a site, 
or portion thereof, shall be classified as one of the 
following: 



1) Residential property; 

2) Conservation property; 

3) Agricultural property; or 

4) Industrial/commercial property, 

e) Groundwater Classification 

Except as provided in Sxibpart G and Appendix D, the 
requirements set forth in 35 111. Adm. Code 620 
relative to groundwater classification shall apply in 
developing groundwater cleanup objectives under this 
Part. 

Section 742.120 Site Characterization 

' a) Characterization of the extent amd concentrations of 
contamination at a site shall be performed before 
beginning development of cleanup objectives. The 
actual steps amd methods taken to characterize a site 
are determined by the requirements applicable to the 
program under which the chauracterization is performed. 
Site characterization typically includes the following: 

1) Characterization of contaminamt sources, 
identifying: 

A) The major sources of contamination; 

B) The contaminamts of concern and any potential 
degradation products; 

C) Regulatory classification of contaminated 
materials in media; and 

D) Results of san^ling, amalyses, amd field 
screening measurements indicating the 
concentrations of contamination present in 
the source area. 

2) Characterization of present amd future exposure 
routes, identifying: 

A) The location of amy human amd environmental 
receptors; amd 

B) Present amd future uses of impacted or 
potentially impacted lamd, groundwater, 
surface water, and sensitive hadsitats. 
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3) Characterization of the extent of contamination, 
identifying: 

A) The actual contaminated medium or media of 
concern; 

B) The three-dimensional configuration of 
contamination with concentrations exceeding 
the Tier 1 concentrations delineated; and 

C) The nature, direction, and rate of movement 
of contaminants of concern. 

4) Characterization of significant physical features 
of the site amd vicinity. 

b) The level of detail required to characterize a site for 
developing cleamup objectives under this Part is 
dependent upon the tier used. Use of Tier 1 objectives 
requires the least site-specific information. 
Development of Tier 2 or Tier 3 objectives requires 
additional site-specific information as provided in 
Subparts E through H. 

SUBPART B: GENERAL 

Section 742.200 Definitions 

Except as stated in this Section, or xmless a different meaning 
of a word or term is clear from the context, the definition of 
words or terms in this Part shall be the same as that applied to 
the same words or terms in the Illinois Environmental Protection 
Act [415 ILCS 5] . 

"Act" means the Illinois Environmental Protection Act [415 
ILCS 5]. 

"ADL" meams Acceptable Detection Limit, which is the 
detectadale concentration of a substamce which is equal to 
the lowest appropriate Practical Quantitation Limit (PQL) or 
Estimated Quamtitation Limit (EQL) as published in "Test 
Methods for Evaluating Solid Waste, Physical/Chemical 
Methods," USEPA Publication Number SW-846, as incorporated 
by reference in Section 742.210. 

"Agency" meams the Illinois Environmental Protection Agency. 

"Agricultural Property" meams amy real property for which 
present or future use is planned to consist of the growing 
of agricultural crops for food or feed either as harvested 
crops, cover crops, or as pasture. This definition 
includes, but is not limited to, properties used for 



confinement or grazing of livestock or poultry and for 
silviculture operations. Excluded from this definition are 
farm residences, farm outbuildings, and agrichemical 
facilities. 

"Area Background" means CONCENTRATIONS OF REGULATED 
SUBSTANCES THAT ARE CONSISTENTLY PRESENT IN THE ENVIRONMENT 
IN THE VICINITY OF A SITE THAT ARE THE RESULT OF NATURAL 
CONDITIONS OR HUMAN ACTIVITIES, AND NOT THE RESULT SOLELY OF 
RELEASES AT THE SITE (Section 58.2 of the Act). 

"ASTM" meams the American Society for Testing and Materials. 

"Attenuation" meams a chemical constituent's tendency to be 
adsorbed during tramsport. 

"Board" meams the Illinois Pollution Control Board. 

"Cancer Risk" meams a xmitless probaUsility of an individual 
developing camcer from a defined exposure rate and 
frequency. 

"Cap" means a barrier designed to prevent the infiltration 
of precipitation or other surface water, or impede the 
ingestion or inhalation of contaminamts. 

"Carcinogen" means A CONTAMINANT THAT IS CLASSIFIED AS A 
CATEGORY Al OR A2 CARCINOGEN BY THE AMERICAN CONFERENCE OF 
GOVERNMENTAL INDUSTRIAL HYGIENISTS; OR A CATEGORY 1 OR 2A/2B 
CARCINOGEN BY THE WORLD HEALTH ORGANIZATIONS INTERNATIONAL 
AGENCY FOR RESEARCH ON CANCER; OR A "HUMAN CARCINOGEN" OR 
"ANTICIPATED HUMAN CARCINOGEN" BY THE UNITED STATES 
DEPARTMENT OF HEALTH AND HUMAN SERVICE NATIONAL 
TOXICOLOGICAL PROGRAM; OR A CATEGORY A OR B1/B2 CARCINOGEN 
BY THE UNITED STATES ENVIRONMENTAL PROTECTION AGENCY IN 
INTEGRATED RISK INFORMATION SYSTEM OR A FINAL RULE ISSUED IN 
A FEDERAL REGISTER NOTICE BY THE USEPA. 

If Class I Groimdwater" meams groundwater that meets the Class 
I: Potadale Resource Groimdwater criteria set forth in 35 
Illinois Administrative Code €20. 

"Class II Groundwater" meams groimdwater that meets the 
Class II: General Resource Groundwater criteria set forth 
in 35 Illinois Administrative Code €20. 

"Class III Groundwater" means groimdwater that meets the 
Class III: Special Resource Groundwater criteria set forth 
in 35 Illinois Administrative Code 620. 

"Conservation Property" meams amy real property for which 
present or future use is primarily for wildlife haOaitat. 
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"Construction Worker Scenario" meams a situation where 
persons are engaged on a temporary basis to perform work 
involving construction activities including, but not limited 
to, personnel performing demolition, earth-moving, building, 
and routine amd emergency utility instillation or repair 
activities. 

"Contaminant of Concern (COC) or Regulated Substance of 
Concern" means ANY CONTAMINANT THAT IS EXPECTED TO BE 
PRESENT AT THE SITE BASED UPON PAST AND CURRENT LAND USES 
AND ASSOCIATED RELEASES THAT ARE KNOWN TO THE person 
conducting a remediation BASED UPON REASONABLE INQUIRY. 
(Section 58.2 of the Act) 

"Engineered Barrier" means a mam-made barrier constructed to 
limit exposure to contaminamts. 

"Exposure Route" means a combination of a contaminant 
source(s), contaminant transport mechanism(s), and 
receptor(s). 

"Free Product" meams a contaminamt that is present as a non­
aqueous phase liquid for chemicals whose melting point is 
less tham 30" C (e.g., liquid not dissolved in water) . 

"GROUNDWATER" MEANS UNDERGROUND WATER WHICH OCCURS WITHIN 
THE SATURATED ZONE AND GEOLOGIC MATERIALS WHERE THE FLUID 
PRESSURE IN THE PORE SPACE IS EQUAL TO OR GREATER THAN 
ATMOSPHERIC PRESSURE. (Section 3.64 of the Act) 

"Groundwater Quality Stamdards" means the standards for 
groundwater as set forth in 35 Illinois Administrative Code 
620. 

"Hazard Quotient" meams the ratio of a single substance 
exposure level during a specified time period to a reference 
dose for that substamce derived from a similar esqsosure 
period. 

"Health Advisory" means a health advisory issued under 35 
Illinois Administrative Code 620, Subpart F. 

"Industrial/Commercial Property" means any real property 
that does not meet the definition of residential property, 
conservation property, or agricultural property. 

"Infiltration" means the amount of water entering the 
ground. 

"Institutional Control" means a legal mechanism for imposing 
a restriction on land use. 
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It "Negative Easement" meams a right in owner of the dominant 
tenement to restrict the owner of the servient tenement in 
exercise of general and natural rights of property (Black's 
Law Dictionary, fifth edition). 

"Person" means am INDIVIDUAL, TRUST, FIRM, JOINT STOCK 
COMPANY, JOINT VENTURE, CONSORTIUM, COMMERCIAL ENTITY, 
CORPORATION (INCLUDING A GOVERNMENT CORPORATION), 
PARTNERSHIP, ASSOCIATION, STATE, MUNICIPALITY, COMMISSION, 
POLITICAL SUBDIVISION OF A STATE, OR ANY INTERSTATE BODY 
INCLUDING THE UNITED STATES GOVERNMENT AND EACH DEPARTMENT, 
AGENCY, AND INSTRUMENTALITY OF THE UNITED STATES. (Section 
58.2 of the Act) 

"Pump Test" means a test in which water is removed from a 
well at a constamt rate for a specified time amd the return 
of the water level to its original position is plotted 
against time. 

"RBCA" means Risk Based Corrective Action as defined in ASTM 
E-1739-95, as incorporated by reference in Section 742.210. 

"RCRA" meams the Resource Conservation amd Recovery Act of 
197€ (as amended)(42 U.S.C. Sec. 6921 et seq.) 

"Receptor" meams am orgamism present or potentially present 
at the point of exposure. 

"Reference Concentration" meams an estimate of a daily 
exposure, in units of milligrams of chemical per cubic meter 
of air (mg/m'), to the humam population (including sensitive 
subgroups) that is likely to be without appreciable risk of 
deleterious effects during a lifetime. 

"Reference Dose (RfD)" meams an estimate of a daily 
exposure, in units of milligrams of chemical per kilogram of 
body weight per day (mg/kg/d), to the humam population 
(including sensitive sub-groups) that is likely to be 
without appreciaible risk of deleterious effects during a 
lifetime. 

"Regulated Substance" means ANY HAZARDOUS SUBSTANCE AS 
DEFINED UNDER SECTION 101(14) OF THE COMPREHENSIVE 
ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY ACT OF 
1980 (P.L. 96-510) AND PETROLEUM PRODUCTS INCLUDING CRUDE 
OIL OR ANY FRACTION THEREOF, NATURAL GAS, NATURAL GAS 
LIQUIDS, LIQUEFIED NATURAL GAS, OR SYNTHETIC GAS USABLE FOR 
FUEL (OR MIXTURES OF NATURAL GAS AND SUCH SYNTHETIC GAS). 
(Section 58.2 of the Act) 

"Residential Property" means any real property that is used 
for hcQsitation by individuals or properties where children 
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have the opportunity for exposure to contaminants through 
ingestion or inhalation at educational facilities, health 
care facilities, child care facilities, or playgrounds. 

"Restrictive Covenant or Deed Restriction" meams a provision 
placed in a deed limiting the use of the property and 
prohibiting certain uses. (Black's Law Dictionary, 5th 
Edition) 

"Site" means ANY SINGLE LOCATION, PIiACE, TRACT OF LAND OR 
PARCEL OF PROPERTY, OR PORTION THEREOF, INCLUDING CONTIGUOUS 
PROPERTY SEPARATED BY A PUBLIC RIGHT-OF-WAY. (Section 58.2 
of the Act) 

"Slurry Wall" meams a mam-made barrier made of geologic 
material which is constructed to prevent or impede the 
movement of contamination into a certain area. 

"Soil Saturation Limit (Ĉ )̂ " means the concentration at 
which the adasorptive limits of the soil particles, the 
solubility limits of the availaible soil moisture, and 
saturation of soil pore air have been reached. Above this 
concentration, the assumptions regarding vapor transport to 
air and/or dissolved phase transport to groimdwater (for 
chemicals which are liquid at ambient soil temperatures) 
have been violated, amd alternative modeling approaches are 
required. 

"SSL" means Soil Screening Levels as defined in USEPA's 
Draft Soil Screening Guidance incorporated by reference in 
Section 742.210. 

"Solubility" meams a chemical specific maucimum amount of 
solute that can dissolve in a specific amount of solvent 
(groundwater) at a specific temperature. 

"TCLP" meams Toxicity Characteristic Leaching Procedure 
(Method 1311) as published in "Test Methods for Evaluating 
Solid Waste, Physical/Chemical Methods," U.S. EPA 
Publication number SW-846, as incorporated by reference in 
35 111. Adm. Code 742.210. 

"Total Petroleum Hydrocarbon (TPH)" means the additive total 
of all petroleum hydrocarbons found in am amalytical sample. 

"Volatile Orgamic Confounds (VOCs)" meams organic chemical 
amalytes identified as volatiles in USEPA SW-846 
(incorporated by reference in Section 742.210) method 
numbers 8010, 8011, 8015, 8020, 8021, 8030, 8031, 8240,8060, 
8315, and 8316. For analytes not listed in any category in 
those methods, those amalytes which have a boiling point 
less than 200'*C amd a vapor pressure greater tham O.l Torr 
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(mm Hg) at 20°C. 

Section 742.205 Severability 

If any provision of this Part or its application to any person or 
under any circumstances is adjudged invalid, such adjudication 
shall not affect the validity of this Part as a whole or any 
portion not adjudged invalid. 

Section 742.210 Incorporations by Reference 

a) The Board incorporates the following material by 
reference: 

ASTM. American Society for Testing and Materials, 1916 
Race Street, Philadelphia, PA 19103 (215) 299-5400 

ASTM D 2974-87, Test for Moisture, Ash and 
Organic Matter of Peat and Other Organic 
Materials, improved May 29, 1987. Vol. 04.08. 

ASTM E 1527-93, Standard Practice for 
Environmental Site Assessments: Phase I 
Environmental Site Assessment Process, approved 
March 15, 1993. Vol. 11.04. 

ASTM E 1739-95, Standard Guide for Risk-Based 
Corrective Action implied at Petroleum Release 
Sites, approved September 10, 1995. 

Barnes, Donald G. amd Dourson, Michael. (1988) . 
Reference Dose (RfD): Description and Use in Health 
Risk Assessments. Regulatory Toxico logy and 
Pharmacology. 8, 471-486. 

GPO. Superintendent of Documents, U.S. Government 
Printing Office, Washington, DC 20401, (202) 783-3238. 

USEPA Guidelines for Carcinogenic Risk Assessment, 
51 Fed. Reg. 33992-34003, (September 24, 198€). 

"Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods," U.S. EPA Publication 
number SW-846 (Third Edition, November, 198€), as 
amended by Updates I amd IIA (Document Number 955-
001-00000-1)(contact U.S. EPA, Office of Solid 
Waste, or MICE, as indicated below, for Update 
IIA) . 

IRIS. Integrated Risk Information System, National 
Center for Environmental Assessment, U.S. Environmental 
Protection Agency, 26 West Martin Luther King Drive, 
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MS-190, Cincinnati, Ohio 452€8 (513) 569-7254. 

"Reference Dose (RfD): Description and Use in 
Health Risk Assessments", Background Document lA, 
(March 15, 1993). 

"EPA Approach for Assessing the Risks Associated 
with Chronic Eacposures to Carcinogens", Background 
Document 2, (January 17, 1992). 

Nelson, D.W., and L.E. Sommers. 1982. Total carbon, 
organic carbon, and organic matter. In: A.L. Page 
(ed.), Methods of S o i l A n a l y s i s . P a r t 2 . Chemical and 

M i c r o b i o l o g i c a l P r o p e r t i e s . 2nd E d i t i o n , 9(2):539-579, 
American Society of Agronomy. Madison, WI. 

NTIS. National Technical Information Service, 5285 
Port Royal Road, Springfield, VA 22161, (703) 487-4600. 

"Dermal Exposure Assessment: Principals and 
Applications", EPA Publication No. EPA/600/8-
91/OllB, (January 1992). 

"Exposure Factors Handbook", EPA Publication No. 
EPA/600/8-89/043, (July 1989). 

"Humam Health Evaluation Manual, Supplemental 
Guidamce: Stamdard Default Exposure Factors", 
OSWER Directive 9285.6-03, (March 1991). 

"Risk Assessment Guidamce for Superfund, Volume I; 
Humam Health Evaluation Manual (Part A)", Interim 
Final, EPA Publication No. EPA/540/1-89/002, 
(December 1989). 

"Risk Assessment Guidance for Superfund, Volume I; 
Humam Health Evaluation Namual, Supplemental 
Guidamce, Dermal Risk Assessment Interim 
Guidamce", Draft, (August 16, 1992). 

"Superfund Exposure Assessment Manual", EPA 
Publication No. EPA/540/1-88/001, (April 1988) . 

"Technical Background Document for Soil Screening 
Guidamce," Review Draft, EPA Publication No. EPA 
540/R-94/106 (November 1994), Doc. No. PB 95-
963532. 

RCRA Facility Investigation Guidamce, Interim Final, 
developed by USEPA (EPA 530/SW-89-031), 4 volumes. May 
1989. 
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b) CFR (Code of Federal Regulations). Available from the 
Superintendent of Documents, U.S. Government Printing 
Office, Washington, D.C. 20402 (202) 783-3238 

40 CFR 761.120 (1993). 

c) This Section incorporates no later editions or 
amendments. 

Section 742.215 i^plicable Risk Levels 

The development of cleamup objectives requires the specification 
of acceptadsle health risk values associated with the 
concentrations of contaminamts allowed to remain in the soil or 
groundwater. 

a) For carcinogenic soil contaminants the baseline target 
human camcer risk shall not exceed 1 in 1,000,000. 
With the use of institutional controls amd engineered 
barriers in accordamce with Subparts I and J 
respectively, the target human camcer risk may be 
increased to 1 in 10,000 in a Tier 2 or Tier 3 
evaluation. 

b) For groimdwater contaminants, the baseline cleanup 
objectives are based on stamdards amd health advisory 
procedures as set forth in 35 111. Adm. Code €20. For 
carcinogens, these levels are not necessarily 
equivalent to a 1 in 1,000,000 target human cancer 
risk. 

c) For non-carcinogenic soil contaminamts, a hazard 
quotient of one (1) shall not be exceeded. 

Section 742.220 Determination of Soil Attenuation Capacity 

a) The concentrations of orgamic contaminamts of concern 
remaining in the soil shall not exceed the attenuation 
capacity of the soil, as determined under subsection 
(b) of this Section. 

b) The soil attenuation capacity is not exceeded if: 

1) The sum of all orgamic contaminamt residual 
concentrations analyzed, at each discrete sampling 
point, is less tham the natural organic carbon 
fraction of the soil. The natural orgamic carbon 
fraction (foe) shall be either: 

A) A default value of €000 mg/kg for soils 
within the top meter amd 2000 mg/kg for soils 
below one meter of the surface; or 
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B) A site-specific value as measured by ASTM 
D2974-87 or Nelson and Sommers, as 
incorporated by reference in Section 742.210. 

2) The total petroleum hydrocarbon concentration is 
less than the natural organic carbon fraction of 
the soil; or 

3) Another method, approved by the Agency, shows that 
the soil attenuation capacity is not exceeded. 

Section 742.225 Determination of Soil Saturation Limit 

a) For any organic contaminamt that has a melting point 
below 30*0, the cleanup objective for the inhalation 
exposure route developed under Tier 2 or Tier 3 shall 
not exceed the soil saturation limit, as determined 
imder subsection (c) of this Section. 

b) For amy orgamic contaminant, the cleanup objective 
under Tier 2 or Tier 3 for the migration to groundwater 
exposure route shall not exceed the soil saturation 
limit, as determined under subsection (c) of this 
Section. 

c) The soil saturation limit shall be: 

1) The value listed in Appendix A, Table A for that 
specific contaminant; 

2) A value derived from Equation S14 in Appendix C, 
Table A; or 

3) A value derived from another method approved by 
the Agency. 

d) Under Tier 3, am evaluation approved by the Agency 
shows that exceedamce of soil saturation limits does 
not invalidate the results of am alternative model 
approved by the Agency under Section 742.810. 

Section 742.230 Determination of Compliamce with Cleamup 
Objectives 

a) Compliance with groundwater cleanup objectives 
developed under Subparts C through H shall be 
determined by comparing the contaminamt concentrations 
of discrete samples at each sample point to the 
applicable groundwater cleamup objective. Con^jliance 
is achieved if each sample result does not exceed the 
respective cleanup objective. 
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b) Unless the person elects to composite samples or 
average sampling results as provided in subsections (c) 
and (d) of this Section, con5>liamce with soil cleanup 
objectives developed under Subparts C through H shall 
be determined by comparing the contaminant 
concentrations of discrete samples to the applicaible 
soil cleamup objective. Compliamce is achieved if each 
sample result does not exceed that respective cleanup 
objective. 

1) Except as provided in subsections (c) and (d) of 
this Section, compositing of samples is not 
allowed. 

2) Except as provided in subsection (c) and (d) of 
this Section, averaging of sample results is not 
allowed. 

3) Notwithstamding subsections (c) and (d) of this 
Section, conpositing of samples and averaging of 
sample results is not allowed for the construction 
worker scenario. 

4) The number of sampling points required to 
demonstrate compliance is determined by the 
recpjirements applicable to the program under which 
remediation is performed. 

c) If a person chooses to composite sanples or average 
sample results to determine conpliance relative to the 
migration to groundwater route, the following 
procedures describing the minimum requirements apply. 

1) A minimum of two sampling locations for every 0.5 
acre is required. At each sample location 
discrete samples shall be obtained at every two 
feet of depth, beginning at six inches below the 
ground surface amd continuing through the zone of 
contamination. Sanples obtained at or below the 
water table shall not be used in compositing or 
averaging. 

2) For contaminamts of concern other tham volatile 
orgamic contaminamts: 

A) Discrete samples from the same boring may be 
composited. 

B) Discrete sample results from the same boring 
may be averaged. 

3) For volatile orgamic contaminants: 
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A) Compositing of samples is not allowed. 

B) Averaging of sample results from discrete 
samples from the same sample location boring 
is allowed. 

4) For purposes of calculating averages under this 
subsection, sample results reported as "non-
detect", "no contamination", "below detection 
limits", or similau: terms shall be included in the 
averaging calculation as one-half of the reported . 
analytical detection limit for the contaminant. 

d) If a person chooses to conposite sanples or average 
sample results to determine conpliance relative to the 
inhalation or ingestion routes, the following 
procedures describing the minimum requirements apply. 

1) Unless an alternative method is approved by the 
Agency based on am appropriate statistically 
designed site-specific evaluation, a minimum of 
twenty samples per 0.5 acre, to be collected 
within the area of contamination, are required. 
Each discrete sanple shall be obtained at a depth 
of one foot or less. 

2) For contaminants of concern other than volatile 
orgamic contaminamts: 

A) Each 0.5 acre portion of a site may be 
divided into quadramts of equal size and 
shape. The samples within the quadrant may 
be composited. The Agency may approve 
alternative quadramt geometry. 

B) Averaging of sample results taken from 
separate quadramts is not allowed. 

3) For volatile organic contaminamts neither 
compositing of samples nor averaging of sample 
results is allowed. 

Section 742.235 Agency Review amd Approval 

a) Documents amd requests filed with the Agency under this 
Part shall be submitted in accordance with the 
procedures appliced>le to the program under which 
remediation is performed. 

b) Agency review amd approval of documents and requests 
under this Part shall be performed in accordamce with 
the procedures applicable to the program under which 
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the remediation is performed (e.g., 35 111. Adm. Code 
732, Subpart E for petroleum leaking underground 
storage tanks). 

SUBPART C: DETERMINING AREA BACKGROUND 

Section 742.300 General 

This Subpart provides procedures for determining area background 
concentrations for contaminants of concern. Except as described 
in Section 742.315(c) of this Subpart, area background 
concentrations may be used as remediation objectives for 
contaminants of concern at a site. The provisions of this 
Subpart shall not be used for determining area background for pH. 

Section 742.305 Determination of Area Background for Soil 

a) Soil sampling results shall be obtained for purposes of 
determining area background levels in accordance with 
the following procedures: 

1) For volatile orgamic contaminamts, sample results 
shall be based on discrete samples; 

2) For contaminants other than volatile orgamic 
contaminamts, sample results shall be based on 
discrete samples or conposite sanples. If a person 
elects to use conposite sanples, each 0.5 acre of 
the area to be sanpled shall be divided into 
quadramts amd 5 ramdom subsamples per quadrant 
shall be composited into l sanple; 

3) Sanples shall be collected from similar depths and 
soil types, which shall be consistent with the 
depths amd soil types in which contaminamt 
maximums are found in the areas of known or 
suspected releases; amd 

4) Samples shall be collected from areas of the site 
or adjacent to the site that are unaffected by 
releases at the site. 

b) Area background shall be determined according to one of 
the following procedures: 

1) Prescriptive Approach: 

A) A minimum of 10 soil sample results shall be 
used to determine if the sample set is 
normally distributed. These samples may be 
discrete or conposite samples. The mean (x) 
amd stamdard deviation (s) of the sample set 
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shall be used to calculate the coefficient of 
variation (CV), from: 

CV « s/x 

If the CV is less than or equal to 1.0, the 
sample set shall be assumed to be normally 
distributed, and the prescriptive approach is 
allowed. If the CV is greater than 1.0, the 
sanple set shall be assumed to not be 
normally distributed, amd the prescriptive 
approach shall not be used. 

B) The Upper Tolerance Limit (UTL) of a normally 
distributed sanple set may be calculated 
from: 

UTL « X + (K • s) , 

where K « the one-sided normal tolerance 
factor for estimating the 95 percent upper 
confidence limit of the 95th percentile of a 
normal distribution. Values for K shall be 
determined using i^^pendix A, Table B. 

C) The UTL shall be the upper limit of the area 
background concentration for the site. 

2) Statewide Background Approach: 

A) The maiximum value of the ramge of 
concentrations of inorganic chemicals in 
backgroimd soils listed in Appendix A, Ta±>le 
D may be used as the upper limit of the area 
background concentration for the site. In 
selecting the values to be used as area 
background. Appendix A, TaJale D shall be used 
for counties within and outside of 
Metropolitan Statistical Areas. Counties 
within amd outside of Metropolitan 
Statistical Areas shall be as identified on 
;^pendix A, Illustration A. 

B) Soil area backgroimd concentrations 
determined according to this statewide 
background approach shall be used as provided 
in Section 742.315(b)(1). If sampling 
results demonstrate concentrations aUaove 
those in Appendix A amd Tadale D, the person 
shall develop appropriate soil cleanup 
objectives in accordance with this Part, o r 
may determine area backgroimd in accordance 
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with the procedures specified in Section 
742.305. 

3) Another statistically valid approach for 
determining area background concentrations 
approved by the Agency. 

Section 742.310 Determination of Area Background for 
Groundwater 

a) Groundwater sampling results shall be obtained for 
purposes of determining area backgroimd in accordance 
with the following procedures: 

1) Sanples shall be collected from areas of the site 
or adjacent to the site that are unaffected by 
releases at the site; 

2) The backgroimd monitoring wells, as determined in 
consultation with the Agency, shall be sufficient 
in number to account for the spatial and temporal 
variaUsility, size, amd number of known or 
suspected off-site releases of contaminants of 
concern, amd the hydrogeological setting of the 
site; 

3) The samples shall be collected in consecutive 
quarters for a minimum of one year for each well 
or amother sanple schedule approved by the Agency; 

4) The sanples shall be collected from the same 
stratigraphic imit(s) as the groundwater 
contamination at the site, using a well screen 
length equal to 10 feet unless the Agency approves 
a shorter or longer screen length; and 

5) The background monitoring wells shall be located 
hydraulically upgradient from the release(s) of 
contaminants of concern, unless the Agency 
approves that the upgradient location is 
imdefinable or infeasible. 

b) Area background shall be determined according to one of 
the following procedures: 

1) Prescriptive Approach 

A) The groundwater sanpling results obtained in 
accordance with Section 742.310(a) shall be 
used to determine if the sanple set is 
normally distributed. The mean (x) amd 
stamdard deviation (s) of the sanple set for 
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the background well(s) shall be used to 
calculate the coefficient of variation (CV) , 
from: 

CV « s/x 

If the CV is less tham or equal to 1.0, the 
sanple set shall be assumed to be normally 
distributed, and the prescriptive approach is 
allowed. If the CV is greater than 1.0, the 
sanple set shall be assumed to not be 
normally distributed, amd the prescriptive 
approach shall not be used. 

B) If the sanple set contains at least ten 
sanple results, the Upper Tolerance Limit 
(UTL) of a normally distributed sample set 
may be calculated from: 

UTL B X + (K • s), 

where K « the one-sided normal tolerance 
factor for estimating the 95 percent upper 
confidence limit of the 95th percentile of a 
normal distribution. Values for K shall be 
determined using Appendix A, Tadale B. 

C) If the sanple set contains at least ten 
sanple results, the UTL shall be the upper 
limit of the area backgroimd concentration 
for the site. If the sanple set contains 
less than ten sanple results, the maximum 
value of the sample set shall be the upper 
limit of the area background concentration 
for the site. 

2) Another statistically valid approach for 
determining area background concentrations 
approved by the Agency. 

Section 742.315 Use of Area Background Concentrations 

a) A person may request that area background 
concentrations determined pursuamt to Sections 742.305 
amd 742.310.be used according to the provisions of 
Section 742.315(b). Such request shall address the 
following: 

1) Suspected off-site sources of regulated substances 
of concern; 

2) The route or pathway of amy suspected 
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contamination reaching the site; 

3) Physical and chemical properties of suspected 
contaminamts reaching the site; and 

4) The location and justification of all background 
sanpling points. 

b) Except as specified in Section 742.315(c), area 
background concentrations determined according to 
Sections 742.305(b)(1) or (b)(3) amd 742.310 may be 
used as follows: 

1) To support a request to eliminate a chemical as a 
contaminamt of concern from further consideration 
for remediation at a site due to its presence as a 
result of background conditions; or 

2) As remediation objectives for regulated substances 
of concern at a site in lieu of remediation 
objectives developed pursuant to the other 
procedures of this Part. 

c) A r e a background concentrations shall not be used IN THE 
EVENT THAT THE AGENCY HAS DETERMINED IN WRITING THAT 
THE BACKGROUND LEVEL FOR A REGULATED SUBSTANCE POSES AN 
ACUTE THREAT TO HUMAN HEALTH OR THE ENVIRONMENT AT THE 
SITE WHEN CONSIDERING THE POST-REMEDIAL ACTION LAND 
USE. (Section 58.5(b)(3) of the Act) 

d) Engineered barriers amd institutional controls may be 
necessary for cleamup objectives developed under this 
Subpart. 

SUBPART D: TIER 1 EVALUATION 

Section 742.400 Introduction 

a) A Tier 1 evaluation conpares the concentration of 
contaminamts of concern detected at a site to the 
baseline cleamup objectives provided in Appendix B, 
Tables A, B, C, D, amd E. Use of Tier 1 cleamup 
objectives requires only limited site-specific 
information: concentrations of contaminamts of 
concern, class of groimdwater, land use classification, 
amd, if appropriate, soil pH (see Appendix B, 
Illustration A ) . 

b) Although Tier 1 allows for differentiation between 
residential amd industrial/commercial use of a site, 
institutional controls under Subpart I are required 
where cleamup objectives are based on an 
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industrial/commercial use. When developing soil 
cleanup objectives under Tier 1, three exposure routes 
(ingestion, inhalation, and migration to groundwater) 
shall be evaluated. 

c) Any given exposure route is not a concern if the 
concentrations of contaminants of concern detected at 
the site are all below the Tier 1 values of that given 
route. In such cases, no further evaluation of that 
route is necessary. 

Section 742.405 Tier 1 Soil amd Groundwater Cleanup 
Objectives 

a) Soil 

1) The Tier 1 groundwater and soil cleanup objectives 
are listed in Appendix B, Tables A and B. The pH-
dependent Tier 1 soil cleamup objectives for 
identified ionizable orgamics or inorganics for 
the migration to groimdwater exposure route (based 
on the total amount of contaminant present in the 
soil) are provided in Appendix B, TaO^les C and D. 

2) The cleanup objectives listed in ^^pendix B, Taible 
A are based upon residential property use. The 
cleanup objectives listed in Appendix B, Tad̂ le B 
are based upon industrial/commercial use. Cleanup 
objective determinations relying on Appendix B, 
Table B require use of institutional controls in 
accordamce with Subpart I. 

b) Tier 1 groimdwater cleanup objectives are listed in 
Appendix B, Table E. 

Section 742.410 Tables 

a) Soil cleamup objectives are listed in Appendix B, 
Taibles A amd B. 

1) In Appendix B, Table A, the first column to the 
right of the chemical name lists soil cleamup 
objectives for residential properties based on 
direct ingestion of soil, while the second column 
lists the soil cleanup objectives for residential 
properties based on inhalation of vapors or soil 
particulates. The third amd fourth columns in 
Appendix B, Tadale A list soil cleanup objectives 
for residential properties based on the migration 
to groundwater route for Class I and Class II 
groundwaters, respectively. The final column in 
;^pendix B, TaUale A is the Acceptable Detection 
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Limit (ADL), where applicable. 

2) In Appendix B, Table B, the first through fourth 
columns to the right of the chemical name list the 
soil cleamup objectives for industrial/commercial 
properties based on ingestion amd inhalation of 
soil for two receptor populations: (1) 
industrial/commercial population; and (2) 
construction worker population. The fifth and 
sixth columns to the right of the chemical name in 
j^pendix B, Table B list the soil cleanup 
objectives for industrial/commercial properties 
based on the migration to groimdwater route for 
Class I and Class II groundwater, respectively. 
The final column in J^pendix B, Tadale B is the 
ADL. 

b) Appendix B, TaLbles A amd B list the groundwater cleanup 
objectives. The first column to the right of the 
chemical name presents cleamup objectives for Class I 
groimdwater, and the second column presents the cleanup 
objectives for Class II groundwater. 

c) To use either i^pendix B, TaJsles A or B, the Part €20 
classification for groundwater at the site shall be 
determined. The levels of site groimdwater 
contaminamts are compared to the applicaUole groundwater 
cleamup objectives in Appendix B, Taibles A and B. In 
using either Appendix B, TaUales A or B groundwater is 
presumed to be Class I unless site-specific information 
demonstrates otherwise. Appendix D describes the 
procedures to demonstrate Class II groimdwater. 

d) The most stringent soil cleanup objective of the three 
routes (ingestion, inhalation, and migration to 
groimdwater) shall be conpared to the concentrations of 
soil contaminants of concern measured at the site. 
Sanple results may be averaged or soil samples may be 
composited in accordamce with Section 742.230. If 
using Appendix B, Tadsle B, the person shall use the 
most stringent soil cleanup objective from the 
ingestion and inhalation routes for both 
industrial/commercial populations amd construction 
worker populations. Routes are not to be confused with 
populations. 

e) For those chemicals listed in Appendix B, Taibles C and 
D, if a person elects to evaluate the migration to 
groimdwater exposure route based on the total amount of 
contaminamt in a soil sanple (rather than TCLP 
analysis), the person shall determine the soil pH at 
the site and then select the appropriate soil cleanup 
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objectives from i^pendix B, Tedales C and D. If the 
soil pH is less than 4.5 or greater than 8.0, then 
Tadales C amd D are not applicable. 

f) If a cleamup objective for a chemical is less than the 
ADL, the ADL shall serve as the cleanup objective until 
the USEPA estadslishes a Practical Quamtitation Limit 
(PQL) or Estimated Quamtitation Limit (EQL) that is 
less than the cleanup objective. 

g) For contaminants of concern not listed in Appendix B, 
Tables A, B, and E, a person may request site-specific 
cleanup objectives from the Agency or propose site-
specific cleanup objectives under Subpart H. 

SUBPART E: TIER 2 GENERAL EVALUATION 

Section 742.500 Introduction 

a) Tier 2 cleamup objectives are developed through the use 
of amalytical models which allow site-specific data to 
be inputted (see Appendix C, Illustrations A and B ) . 
The acceptaJale amalytical models identified in Appendix 
C, TeUoles A and C cam be used to develop Tier 2 cleanup 
objectives. 

b) Tier 2 evaluation is only required for specific 
contaminants and corresponding exposure routes 
exceeding the Tier 1 cleanup objectives. When 
conducting Tier 2 evaluations, the values used in the 
calculations must have the appropriate units of 
measure. Appendix C, Taibles B amd D identify the 
appropriate units of measure. 

c) Any development of cleanup objectives using site-
specific information outside the Tier 2 framework shall 
be evaluated under Tier 3. 

d) In conducting a Tier 2 evaluation, the following 
conditions shall be met: 

1) For each discrete sanple, the total soil 
contamination of either a single contaminamt or 
multiple contaminants shall not exceed the 
attenuation capacity of the soil as provided in 
Section 742.220. 

2) Institutional controls in accordance with Subpart 
I must be in place on the property when cleanup 
objectives are based on amy of the following 
assunptions: 
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A) Industrial/Commercial use; 

B) Target camcer risk greater than 1 in 
1,000,000 (not to exceed 1 in 10,000); 

C) Engineered barrier(s); or 

D) Or any combination of the above. 

3) Cleamup objectives for noncarcinogenic compounds 
which affect the same tcurget organ shall meet the 
requirements of Section 742.525. 

4) The soil cleanup objectives based on the 
inhalation amd migration to groundwater exposure 
routes shall not exceed the soil saturation limit 
as provided in Section 742.220. 

e) If Tier 2 groimdwater cleamup values are calculated for 
groundwater contamination above Tier 1 groundwater 
objectives, then the requirements of Subpart G are 
applicaible. 

Section 742.505 Exposure Routes 

a) If the calculated Tier 2 value for an exposure route is 
more stringent than the corresponding Tier 1 cleanup 
objective, then the Tier 1 cleanup objective applies. 

b) If the calculated Tier 2 value for an exposure route is 
more stringent tham the Tier 1 cleanup objective(s) for 
the other e3q>osure routes, then the Tier 2 calculated 
value is the cleamup objective and Tier 2 cleanup 
objectives for the other exposure routes are not 
required. 

c) If the calculated Tier 2 value is less stringent tham 
one or more of the remaining exposure routes, Tier 2 
values are calculated for the remaining exposure 
route(s) with the most stringent Tier 2 calculated 
value becoming the Tier 2 cleanup objective. 

Section 742.510 Land Use 

a) Present amd future lamd use is evaluated in a Tier 2 
evaluation. Acceptaible es^osure factors for the Tier 2 
evaluation for residential, industrial/commercial, amd 
construction worker uses are provided in the far right 
column of both ;^pendix C, Tadales B and D. Use of 
exposure factors different from those in Appendix C, 
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Tables B and D must be approved by the Agency as part 
of a Tier 3 evaluation. 

b) If a Tier 2 evaluation is based on an 
industrial/commercial use, then: 

1) Construction worker exposures shall be evaluated; 
amd 

2) Institutional controls are required in accordance 
with Subpart I. 

Section 742.515 Target Camcer Risk Levels 

a) Unless institutional controls or engineered barriers 
are applied in accordamce with Subparts I and J 
respectively, a target cancer risk not exceeding l in 
1,000,000, or the applicable Class I or Class II 
groimdwater cleamup objectives, must be used for all of 
the exposure routes. 

b) A target camcer risk of up to 1 in 10,000 may be 
established for Tier 2 soil cleamup objectives if the 
requirements of Subparts E amd F are met. 

c) A target camcer risk of up to 1 in 10,000 may be 
established for Tier 2 groundwater cleamup objectives 
if the requirements of Subparts E and G are met. 

Section 742.520 Chemicals with Cumulative Noncarcinogenic 
Effects 

Appendix A, T a b l e C lists the groups of chemicals from Appendix 
B, Tables A and B that have cleamup objectives based on 
noncarcinogenic toxicity amd that affect the same target organ. 
If more than one chemical detected at a site affects the same 
target orgam (i.e., has the same critical effect as defined by 
the RfD), the initially calculated cleanup value for each 
chemical in the group shall be corrected for cumulative effects 
as follows: 

a) Calculate the weighted average using the following 
equations: 

X , Xy X-t X , ^ ^ ... '̂ Z ... -̂ S ^ ^ -^a 

CUO- cuo^ cuo^ cuo^ 
*1 * 2 •*J •*» 
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where: 

Xi through x, • Concentration of each 
individual contaminant at the 
location of concern. Note 
that, depending on the target 
organ/mode of action, the 
actual number of contaminants 
will range from 2 to 9. 

CUOx, • A Tier 2 cleanup objective must be 
developed for each x.. 

If the value of the weighted average calculated in 
accordance with the equations above is less than or 
equal to 1.0, then no further remediation is necessary 
to meet the cleanup objectives for those chemicals. 

If the value of the weighted average calculated in 
accordance with the equations aUsove is greater than 
1.0, then additional remediation is required to meet 
the cleanup objectives for those chemicals; or 

b) Divide each individual chemical's cleanup objective by 
the number of chemicals in that specific target organ 
group that were detected at the site. Each of the 
contaminamt concentrations at the site is then compared 
to the cleamup objectives that have been adjusted to 
account for this potential additivity. For the 
noncarcinogenic contaminants listed in Appendix A, 
Table C, a respective soil cleanup objective need be no 
lower than the respective value listed in Appendix B, 
TaUales A or B. 

Section 742.525 Chemical and Site Properties 

a) Physical amd Chemical Properties of Contaminamts 

Tier 2 evaluations require information on the physical 
amd chemical properties of the contaminamts of concern. 
The physical amd chemical properties used in a Tier 2 
evaluation are contained in Appendix C, Tadsle E. If 
the site has contaminamts not included in this taible, a 
person may request the Agency to provide the applicable 
physical and chemical input values or may propose input 
values under Subpart H. If a person proposes to apply 
values other than those in i^pendix C, Table E, the 
evaluation shall be considered under Tier 3. 
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b) Soil and Groundwater Parameters 

1) A Tier 2 evaluation requires examination of soil 
and groundwater parameters. The parameters that 
may be varied, and the conditions under which 
these parameters are determined as part of Tier 2, 
are summarized in AppendLx C, Tables B and D. If 
a person proposes to vary site-specific parameters, 
outside of the framework of these tables, the 
evaluation shall be considered under Tier 3. 

2) To determine site-specific physical soil 
parameters, a minimum of one boring per 0.5 acre 
of contamination shall be collected. This boring 
must be deep enough to allow the collection of the 
required field measurements. The site-specific 
physical soil parameters must be determined from 
the portion of the boring representing the 
stratigraphic layer(s) being evaluated. For 
example, if evaluating the migration of a 
contaminamt from the soil to the groundwater, two 
samples from the boring will be required: 

A) A sanple of the predominant soil type for the 
vadose zone; amd 

B) A sample of the predominant soil type for the 
saturated zone. 

3) A site-specific SSL dilution factor (used in 
developing soil cleamup objectives based upon the 
protection of groundwater) may be determined by 
substituting site information in Equation S13 in 
Appendix C, Ta±>le A. To make this demonstration, 
a minimum of three (3) monitoring wells shall be 
used to determine the hydraulic gradient. As an 
alternative, the default dilution factor value of 
10 listed in Appendix C, Table B is used. If 
monitoring wells are used to determine the 
hydraulic gradient, the soil cores taken from the 
borings shall be visually inspected to ensure 
there are no significant differences in the 
stratigraphy. If the soil cores have similar soil 
types, one boring shall be used to determine the 
site-specific physical soil parameters. If there 
are significamt differences, all of the borings 
shall be evaluated before determining the site-
specific physical soil parameters for the site. 

4) Not all of the parameters identified in J^pendix 
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C, Tables B and D need to be determined on a site-
specific basis. A person may choose to collect 
partial site-specific information -and use default 
values listed in Appendix C, Tables B and D, 
respectively for the rest of the parameters. 

c) Groundwater Investigation 

In using Tier 2, groimdwater is presumed to be Class I 
unless site-specific information demonstrates 
otherwise, j^pendix D describes the procedures to 
demonstrate Class II groundwater. 

SUBPART F: TIER 2 SOIL EVALUATION 

Section 742.€00 Overview 

a) Appendix C, Table A lists equations that shall be used 
under a Tier 2 evaluation to calculate soil cleanup 
objectives prescribed by SSL (see also Appendix C, 
Illustration A ) . This set of equations is divided into 
three categories based on the exposure routes: 

1) Ingestion; 

2) Inhalation; and 

3) Migration to groundwater. 

b) Appendix C, TaQdle C lists equations that are used under 
a Tier 2 evaluation to calculate soil cleanup 
objectives prescribed by RBCA. These equations are 
divided into three categories for the exposure routes 
set forth in subsections (b)(1) through (b)(3) of this 
Section. The first two categories of equations must be 
evaluated whenever an ingestion or inhalation Tier 2 
cleamup objective is calculated. The most stringent 
value must be selected as the Tier 2 soil cleanup 
objective for exposure routes listed in subsections 
(b)(1) through (b)(3) of this Section. Following are 
the three categories of es^osure routes imder RBCA: 

1) The combined routes of: ingestion of soil, 
inhalation of vapors amd particulates, amd dermal 
contact; 

2) The ambient vapor inhalation route from subsurface 
soils; and 

3) The migration to groimdwater route. 
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c) The equations in either Appendix C, Tables A or C may 
be used to calculate cleanup objectives for each 
contaminant under Tier 2, if the following requirements 
are met: 

1) The Tier 2 soil cleamup objectives for the 
ingestion and inhalation exposure routes shall use 
the applicable equations from the same approach 
(i.e., SSL equations in Appendix C, Table A or 
RBCA equations in Appendix C, TaJale C) . 

2) The equations used to calculate soil cleanup 
objectives for the migration to groundwater 
exposure route are not dependent on the approach 
utilized to calculate soil cleamup objectives for 
the other exposure routes. For example, it is 
acceptable to use the SSL equations for 
calculating Tier 2 soil cleamup objectives for the 
ingestion and inhalation exposure routes, and the 
RBCA equations for calculating Tier 2 soil cleanup 
objectives for the migration to groundwater 
exposure route. 

3) Combining equations from 2^pendix C, Tables A and 
C to form a new analytical model is not allowed. 
In addition, i^pendix C, Tables A and C must use 
their own applicable parameters identified in 
Appendix C, Tadales B amd D, respectively. 

d) In calculating soil cleamup objectives for 
industrial/commercial land uses, applicadale 
calculations shall be performed twice: once using 
industrial/commercial exposure default values and once 
using construction worker exposure default values. The 
more stringent soil cleamup objectives derived from 
these calculations must be used for further Tier 2 
evaluations. 

e) Tier 2 datasheets provided by the Agency shall be used 
to present calculated Tier 2 cleamup objectives, if 
required by the particular Agency program. 

Section 742.€05 Parameters for Soil Cleanup Objective 
Equations 

a) Appendix C, Tadsles B and D list the input parameters 
for the SSL amd RBCA equations, respectively. The first 
column lists each parameter as it is presented in the 
equation. The next column defines the parameters. The 
third column shows the units for the parameters. The 
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fourth column identifies where information on the 
parameters can be obtained (i.e., field measurement, 
applicable equation(s), reference source, or default 
value). The last column identifies how the parameters 
can be generated. A discussion of each parameter group 
follows. 

b) Default values 

Default Values are numerical quamtities or inputs 
specified for use in the Tier 2 equations. The default 
values used in the SSL amd RBCA equations are listed 
in Appendix C, Tables B amd D respectively. 

c) Site-specific information 

Site-specific information is a parameter measured, 
obtained, or determined from the site to calculate Tier 
2 cleamup objectives. The fourth column of Appendix C, 
Tadales B amd D identifies those site-specific 
parameters that may require direct field measurement. 
For some parameters, numerical default inputs have been 
provided in the last column of i^pendix C, Tables B and 
D to substitute for site-specific information. In some 
cases, information on the receptor or soil type is 
required to select the applicable numerical default 
inputs. Site-specific information includes: 

1) Physical soil parameters identified in Appendix C, 
Tadble F. The second column identifies the 
location where the sanple is to be collected. 
Acceptadale methods for measuring or calculating 
these soil parameters are identified in the last 
column of Appendix C, Table F. 

2) Engineering or institutional controls which can 
affect the target camcer risk. Subparts I and J 
describe applicadsle engineering and institutional 
controls under a Tier 2 evaluation. 

3) Receptor classification (i.e., residential, 
industrial/commercial, and construction worker 
scenarios). 

d) Toxicological-specific information 

Toxicological-specific information is used to calculate 
Tier 2 cleamup objectives for the following parameters: 

Oral Reference Dose (RfD^, expressed in mg/kg-d) 
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Oral Slope Factor (SF^, expressed in (mg/kg-d)*^) 

Inhalation Unit Risk Factor (URF expressed in (ug/m^)"') 

Inhalation Reference Concentration (RfC, expressed in 
mg/m*) 

Inhalation Reference Dose (RfDi, expressed in mg/kg-d) 

Inhalation Slope Factor (SF^, expressed in (mg/kg-d)'M 

e) Chemical-specific information 

Chemical-specific information used to calculate Tier 2 
cleanup objectives is listed in Appendix C, Taible E. 

* f) Calculations 

Calculating numerical quamtities for some parameters 
requires the use of equations listed in Appendix C, 
Tables A or C. The parameters that are calculated are 
listed in ;^pendix C, Tables B and D. 

Section 742.€10 SSL Soil Equations 

a) This Section sets forth the equations amd parameters 
used to develop Tier 2 soil cleamup objectives for the 
three esqiosure routes using the SSL approach. 

b) Ingestion 

1) Equations SI through S3 form the basis for 
calculating Tier 2 cleamup objectives for the 
ingestion route using the SSL approach. Equation 
SI is used to calculate soil cleanup objectives 
for non-carcinogenic contaminants. Equations S2 
and S3 are used to calculate soil cleanup 
objectives for carcinogenic contaminants for 
residential amd industrial/commercial uses, 
respectively. 

2) For Equation SI, the SSL default values for 
parameters under residential amd 
industrial/commercial uses cannot be modified with 
site-specific information. 

3) For Ecjuations S2 and S3, the only parameter that 
can be modified is the target cancer risk. A 
target camcer risk of 1 in 10,000 is acceptedale if 
the applicadsle exposure routes have been managed 
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through the use of approved engineered barriers 
amd institutional controls. The remaining 
parameters in Equations S2 amd S3 are default 
values, and the corresponding numerical inputs in 
Appendix C, Tadsle B must be used to calculate the 
Tier 2 SSL ingestion route cleamup objectives. 

c) Inhalation 

1) Equations S4 through SIO are used to calculate 
Tier 2 cleanup objectives for the inhalation route 
using the SSL approach. Equation S4 is used to 
calculate residential use and 
industrial/commercial use soil cleanup objectives 
for noncarcinogenic contaminamts. Equation S5 is 
used to calculate construction worker soil cleanup 
objectives for non-carcinogenic contaminants. 
Equation S€ is used to calculate residential use 
and industrial/commercial use soil cleanup 
objectives for caurcinogenic contaminants. 
Equation S7 is used to calculate construction 
worker soil cleamup objectives for carcinogenic 
contaminants. 

2) In Equation S4, numerical quantities can be 
calculated for the Volatilization Factor (VF) amd 
Particulate Emission Factor (PEF), using Equation 
S8. This equation relies on various input 
parameters from a vauriety of sources. 

3) The remaining parameters in Equation S4 have 
either SSL default values listed in Appendix C, 
Table B or toxicological-specific information 
(i.e., RfC) which can be requested from the 
Agency. 

4) For Equation S5, a numerical value for VF' can be 
calculated using Equation S9. The remaining 
parameters in Equation S5 have either SSL default 
values listed in i^jpendix C, Table B or 
toxicological-specific information (i.e., RfC) 
which cam be requested from the Agency. 

5) For Equation S€, the parameters VF cam be 
calculated. 'The remaining parameters in Equation 
S€ have either default values listed in Appendix 
C, Table B, or toxicological-specific information 
(i.e., URF) which can be requested from the 
Agency. 
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€) For Equation S7, the numerical value for VF' can 
be calculated using Equation S 9 . The remaining 
parameters in Equation S7 have either default 
values listed in Appendix C, Ta±>le B, or 
toxicological-specific information (i.e., URF) 
which cam be requested from the Agency. 

d) Micrration to Groundwater 

1) Equation Sll forms the basis for calculating Tier 
2 soil cleanup objectives for the migration to 
groimdwater route using the SSL approach. The 
numerical quantities for four parameters, the 
Target Soil Leachate Concentration (C.) , Soil-
Water Partition Coefficient (Kj) , Air-Filled Soil 
Porosity (fl,) , amd Water-Filled Soil Porosity ( 6 J 
are calculated using Equations S15, S18, S19 and 
S20, respectively. 

2) The remaining parameter in Equation Sll is H' , 
which is listed in ^pendix C, Table E. 

3) The default value for G»g^ is the Tier 1 
groundwater objective. As am alternative to using 
the Tier 1 groimdwater cleanup objectives, a 
target risk of up to 1 in 10,000 may be used to 
calculate GWobj using Equation S22, based on 
residential intake rates if approved engineered 
barriers and institutional controls are in place 
in accordance with Subpart J and I, respectively. 

Section 742.€15 RBCA Soil Equations 

a) This Section presents the equations and describes the 
parameters used to develop Tier 2 soil cleamup 
objectives for the three exposure routes using the RBCA 
approach. The equations in subsections (b) amd (c) of 
this Section shall be used to generate Tier 2 soil 
cleanup objectives for the combined ingestion and 
inhalation exposure route. 

b) Ingestion, Inhalation amd Dermal Contact 

1) Equations Rl and R2 form the basis for deriving 
Tier 2 cleamup objectives for the ingestion of 
soil, inhalation of vapors and dermal-contact 
routes using the RBCA approach. Equation Rl is 
used to calculate soil cleanup objectives for 
carcinogenic contaminants. Equation R2 is used to 
calculate soil cleamup objectives for non-
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carcinogenic contaminamts. Soil cleamup 
objectives for the inhalation of vapors from the 
subsurface soils must also be calculated in 
accordamce with the procedures outlined in 
subsection (c) of this Section and compared to the 
values generated from Equations Rl or R2. The 
smaller value from these calculations is the Tier 
2 soil cleanup objective for the combined 
ingestion, inhalation, auid dermal contact exposure 
route. 

2) In Equation Rl, numerical quantities are 
calculated for two parameters [the volatization 
factor for surficial soils (VF.,) and volatization 
factor for subsurface soils regarding particulates 
(Vp)] using Equations R3, R4, amd R5 respectively. 

3) VF,, uses Equations R3 and R4 to derive a 
numerical value. Both equations must be used to 
calculate the VF,,. The lowest calculated value 
from these equations must be substituted into the 
Equation Rl. 

4) The remaining parameters in Equation Rl have 
either default values listed in i^pendix C, TaQ^le 
D or toxicological-specific information (i.e., SF^ 
, SFi ) which can be requested from the Agency. 

5) For Equation R2, the parameters VF,, and VPp are 
calculated. The remaining parameters in Equation 
R2 have either default values listed in Appendix 
C, Table D or toxicological-specific information 
(i.e., RfD^, RfD^) which cam be requested from the 
Agency. 

€) For pesticides, a dermal addsorption factor of 0.5 
shall be used. For metals, dermal absorption may 
be disregarded. 

c) Inhalation of Vapors for Soils Below One Meter 

1) Equations R7 and R6 form the basis for deriving 
Tier 2 cleamup objectives for the ambient vapor 
inhalation route using the RBCA approach. 
Equation R7 is used to calculate soil cleanup 
objectives for carcinogenic contaminamts. 
Equation R8 is used to calculated soil cleanup 
objectives for noncarcinogenic contaminants. 

2) For Equation R7, the carcinogenic risk-based 

38 



screening level for air (RBSL,i,) amd the 
volatization factor for soils below one meter to 
ambient air ( V F ^ ^ have numerical values that are 
calculated using equations R9 and Rll, 
respectively. Both equations rely on input 
parameters from a variety of sources. 

3) The noncarcinogenic risk-based screening level for 
air (RBSL,ir) and the volatization factor for soils 
below one meter to ambient air (VF„ab) îi Equation 
R8 have numerical quamtities that cam be 
calculated using equations RIO and Rll, 
respectively. 

d) Migration to Groundwater 

Equation R12 forms the basis for deriving Tier 2 
cleanup objectives for the leaching to groundwater 
route using the RBCA approach. The parameters, 
groundwater at the source (GW,ource) and Leaching Factor 
(LF,«) , have numerical values that are calculated using 
equations R13 amd R14, respectively. 

SUBPART G: TIER 2 GROUNDWATER EVALUATION 

Section 742.700 General 

If the contaminamt concentrations in the groimdwater exceed the 
applicable Tier 1 cleanup objectives, a person has the following 
options (see Appendix C, Illustration B ) : 

a) Remediate to Tier 1 cleanup objectives; 

b) Demonstrate that the groundwater contamination is at or 
below area background levels in accordance with Subpart 
C amd, if necessary, an institutional control 
restricting usage of the groimdwater is in place in 
accordamce with Subpart I; 

c) Obtain approval from the Board to: 

1) Reclassify the groundwater pursuant to 35 111. 
Adm. Code €20.2€0; or 

2) Use am adjusted standard pursuant to Section 28.1 
of the Act; 

d) Conduct a Tier 3 evaluation in accordance with Subpart 
H; or 
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e) Develop Tier 2 groimdwater cleamup objectives in 
accordance with Section 742.705 amd remediate to that 
level, if necessary. 

Section 742.705 Tier 2 Groundwater Cleanup Objectives 

To develop a groundwater cleamup objective that exceeds the 
applicable Tier 1 concentration, a person may request approval 
from the Agency if the person has performed the following: 

a) Calculated a maximum aicceptable Tier 2 groimdwater 
cleamup objective in accordamce with Section 742.710; 

b) Identified the horizontal amd vertical extent of 
groundwater for which the Tier 2 groimdwater cleanup 
objective is sought; 

c) Taken corrective action to remove any. free product and 
control the source of contamination to the groundwater; 

d) Using Equation R2€ in accordamce with Section 742.715, 
demonstrated that no existing potaUble water supply well 
will be adversely impacted by the remaining groundwater 
contamination above the applicadsle Tier 1 groundwater 
standard; 

e) Using Equation R2€ in accordamce with Section 742.715, 
demonstrated that the quality of the groundwater 
discharging into the surface water meets the applicable 
surface water quality stamdards under 35 111. Adm. Code 
302; 

f) Demonstrated the location of the release is not within 
the minimum or maximum setback zone of a potable water 
supply well nor within a regulated recharge area of a 
potaQdle water supply well; 

g) If the selected corrective action includes an 
engineered barrier to minimize migration of 
contamination from the soil to the groimdwater, 
demonstrated that the barrier will remain in place in 
the future amd that am institutional control is in 
place in accordamce with Subpart I; and 

h) Demonstrated that anticipated beneficial uses 
(appropriate for the class of groundwater of concern) 
are not adversely impacted. As am example, a 
demonstration would satisfy this rec[uirement if it 
showed that for all areas of potential impact, 
institutional controls restricting groimdwater usage 
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are in place in accordamce with Subpart I. 

Section 742.710 Calculation of Tier 2 Groundwater Cleanup 
Objectives 

a) The procedures to calculate maucimum acceptable Tier 2 
groundwater cleamup objectives as part of a Tier 2 
evaluation are as follows: 

1) For carcinogens: 

A) A target camcer risk not exceeding 1 in 
10,000 cam be used to develop Tier 2 
groundwater cleamup objectives provided an 
institutional control is in place in 
accordamce with Subpart I to limit the on-
site usage of the groimdwater. However, 
unless the requirements of subsection 
(a)(1)(B) of this Section are met, the Tier 2 
groundwater objective at the property 
boundary must be no less stringent than its 
Tier 1 groimdwater cleamup objective. 

B) Off-site Tier 2 groundwater cleanup 
objectives shall not exceed the Tier 1 
objective unless the off-site property(ies) 
has institutional controls in place in 
accordance with Subpart I. 

C) Equation R25 in Appendix C, Table C can be 
used to calculate groundwater cleanup 
objectives for carcinogens. 

2) For noncarcinogens: 

A) Unless the requirements of subsection 
(a)(2)(B) of this Section are met, the Tier 2 
groimdwater objective at the property 
boundary must be no less stringent than the 
applicaible Tier 1 groimdwater cleanup 
objective. 

B) Off-site Tier 2 groimdwater cleamup 
objectives shall not exceed the applicadale 
Tier 1 objectives, unless the off-site 
property(ies) has institutional controls in 
place in accordance with Subpart I. 

C) The provisions of 35 111. Adm. Code €20, 
Subpart F are used to calculate Tier 2 
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groundwater cleamup objectives for 
noncarcinogens. 

b) A Tier 2 groimdwater cleamup objective that exceeds the 
water solubility of that chemical (refer to Appendix C, 
Table E for solubility values) is not allowed. 

Section 742.715 Calculations to Predict Inpacts from 
Remaining Groimdwater Contamination 

a) Equation R26 models the contaminant concentration along 
the centerline of a plume emanating from a vertical 
planar source in the aquifer (dimensions Ŝ  wide and 
Sa deep). This model accounts for both three-
dimensional dispersion (X is the direction of 
groimdwater flow, y is the other horizontal direction 
and z is the vertical direction) amd biodegradation. 

1) The parameters in this equation are: 

A) X > distamce from the plamar source to the 
location of concern, along the 
centerline of the plume (i.e., y>«0, z^O) 

B) C(x) « the concentration of the 
contaminant at a distamce x from 
the source, along the centerline of 
the plume 

C) C,«,„ee) • the greatest concentration of the 
contaminant in the groimdwater at 
the source of the contamination. 
As indicated aQjove, the model 
assumes a planar source discharging 
groimdwater at a concentration 
equal to C„«^,. 

D) a, » dispersivity in the x direction (i.e., 
0.10 • X) 

E) oty - dispersivity in the y direction (i.e., 

3 

F) a, - dispersivity in the z direction (i.e., 

20 
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G) U • specific discharge (i.e., actual 
groundwater flow velocity through a 
porous medium; tadces into account the 
fact that the groundwater actually flows 
only through the pores of the subsurface 
materials) [i.e., (k • l ) / 6 ^ ] . 

H) X - first order degradation constant 
obtained from Appendix C, Table E 

I) S« « width of plamar source in the y 
direction 

J) Sd * depth of plamau: source in the z 
direction 

2) The following parameters are determined through 
field measurements: U, k, I, 6^, 3.̂ 1 S^. 

A) The determination of values for U, k, I, and 
AT cam be obtained through the appropriate 
laUsoratory amd field techniques. 

B) From the immediate down-gradient edge of the 
source of the groundwater contamination 
values for S« amd S^ shall be determined. S« 
is defined as the width of groundwater at the 
source which exceeds the Tier 1 groundwater 
cleamup objective. S^ is defined as the depth 
of groimdwater at the source which exceeds 
the Tier 1 groundwater cleanup objective. 

3) The value of C„ourc«) equals the greatest 
concentration of the contaminamt in the 
groundwater at the source of the contamination. 

b) Once values are obtained for all the input parameters 
identified in subsection (a) of this Section, the 
contaminamt concentration along the centerline of the 
plume a distamce X from the source shall be calculated. 

1) To demonstrate that no water supply well is 
adversely inpacted, X shall be the distance from 
the down-gradient edge of the source of the 
contamination at the site to the nearest water 
supply well. This calculation must show that the 
contaminamt in the groundwater at this location 
(C„t,), does not exceed the applicable Tier 1 
groundwater cleanup objective. 
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2) To demonstrate that no surface water is adversely 
impacted, X shall be the distance from the down-
gradient edge of the source of the contamination 
at the site to the nearest surface water body. 
This calculation must show that the contaminant in 
the groimdwater at this location (C,,,), does not 
exceed the applicadsle surface water quality 
standard. 

SUBPART H: TIER 3 EVALUATION 

Section 742.800 Introduction 

a) Tier 3 sets forth a flexible framework to develop 
cleanup objectives outside of the requirements of Tiers 
1 and 2. Although Tier 1 evaluations and Tier 2 
evaluations are not prerequisites to conduct Tier 3 
evaluations, data from Tier 1 and Tier 2 can assist in 
developing cleamup objectives under a Tier 3 
evaluation. 

b) The level of detail required to adequately characterize 
a site depends on the particular use of Tier 3. Tier 3 
generally requires additional investigative efforts 
beyond those described in Tier 2 to characterize the 
physical setting of the site. However, in situations 
where remedial efforts have sinply reached a physical 
obstruction (e.g., a building), additional 
investigation may not be necessary for a Tier 3 
submittal. 

c) Scenarios that cam be considered for a Tier 3 
evaluation include, but are not limited to: 

1) Modification of parameters not allowed under Tier 
2 (e.g., a target hazard quotient greater than 1 
is rec[uested because a site has am asphalt cap) ; 

2) Use of analytical models different from those used 
in Tier 2; 

3) Analysis of site-specific risks using formal risk 
assessment, probaUoilistic data analysis, and 
sophisticated fate amd transport models; 

4) Requests for site-specific cleamup objectives 
because a "common sense" assessment indicates 
further remediation is not practical (e.g., the 
remaining contamination is under a structure such 
as a permanent building); 
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5) Incomplete esqjosure route(s), (e.g., due to site-
specific conditions, contaminants are deeper than 
any likely excavation activity and unlikely to 
pose am inhalation or ingestion risk); 

€) Use of toxicological-specific information not 
available from the sources listed in Tier 2; and 

7) Land uses which are substamtially different from 
the assumed residential or industrial/commercial 
uses of a site which underlie Tiers 1 and 2 (e.g., 
a site will be used for recreation in the future 
amd camnot be evaluated in Tiers 1 or 2) . 

d) Requests for approval of a Tier 3 evaluation must be 
submitted to the Agency for review under the program 
under which remediation is performed. When reviewing a 
submittal under Tier 3, the Agency shall consider 
WHETHER THE INTERPRETATIONS AND CONCLUSIONS REACHED ARE 
SUPPORTED BY THE INFORMATION GATHERED. (Section 
58.7(e)(1) of the Act) The Agency shall approve a Tier 
3 evaluation if the applicamt submits the information 
required under this Part and estadalishes through such 
information that public health is protected and that 
any threat to humam health and the environment has been 
minimized. 

Section 742.805 Modifications of Paurameters 

Any proposed changes to Tier 2 parameters which are not provided 
for in Tier 2 shall be siibmitted to the Agency for review and 
approval. A submittal under this Section shall include the 
following information: 

a) The justification for the modification; and 

b) The technical amd mathematical basis for the 
modification. 

Section 742.810 Alternative Models 

Any proposals for the use of amalytical models other than those 
specified in Tier 2 shall be submitted to the Agency for review 
and approval. A submittal under this Section shall include the 
following information: 

a) Physical amd chemical properties of contaminamts; 

b) Contaminant movement properties; 

c) Contaminant availaibility to receptors; 
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d) Receptor ea^osure to the contaminants; 

e) Mathematical and technical justification for the model 
proposed; 

f) A licensed copy of the model shall be provided to the 
Agency; amd 

g) Demonstration that the models were correctly applied. 

Section 742.815 Formal Risk Assessments 

A full-scale site-specific risk assessment shall demonstrate that 
contaminants at a site do not pose a significant risk to any 
human receptor. All site-specific risk assessments shall be 
submitted to the Agency for review emd approval. A submittal 
under this Section shall address the following factors: 

"• a) Whether the risk assessment procedure used is 
nationally recognized amd accepted including, but not 
limited to, those procedures incorporated by reference 
in Section 742.210; 

b) Whether the site specific data reflect actual site 
conditions; 

c) The adequacy of the investigation of present emd future 
potential exposure routes amd risks to receptors 
identified at the site; 

d) The appropriateness of the sanpling and analysis; 

e) The adequacy and appropriateness of toxicity 
information; 

f) The extent of contamination; and 

g) Whether the calculations were accurately performed. 

Section 742.820 Inpractical Remediation 

Any request for site-specific cleanup objectives due to 
impracticality of remediation shall be submitted to the Agency 
for review amd approval. A submittal under this Section shall 
include the following information: 

a) The reason(s) why the remediation is impractical; 

b) The extent of contamination; 

c) Geology, including soil types; 
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d) The potential impact to groundwater; 

e) Results and locations of sampling events; 

f) Map of the area, including all utilities and 
structures; amd 

g) Present and future uses of the area of contamination. 

Section 742.825 Eaqjosure Routes 

Technical information may demonstrate that there is no actual or 
potential impact of contaminamts of concern to receptors from a 
particular exposure route. In these instauices, a request to 
evaluate whether that exposure route is of concern shall be 
submitted to the Agency for review amd approval. A submittal 
under this Section shall include the following information: 

- a) Description of the route to be evaluated; 

b) Technical support including a discussion of the natural 
or man-made barriers to exposure through that route, 
calculations, emd modelling results; 

c) Physical emd chemical properties of contaminants; 

d) Contaminamt migration properties; 

e) Description of the site amd physical site 
characteristics; and 

f) Discussion of the result and possibility of the route 
becoming active in the future. 

Section 742.830 Derivation of Toxicological Data 

If toxicological-specific information is not availaUsle for one or 
more contaminamts of concern from the sources incorporated by 
reference in Section 742.210, the derivations of toxicological-
specific information shall be submitted for Agency review and 
approval. A submittal under this Section shall address the 
following factors: 

a) Whether nationally recognized and accepted procedures 
were used including those incorporated by reference in 
Section 724.210 and those set forth in 35 111. Adm. 
Code €20 Subpart F; amd 

b) Whether the calculations were accurately performed. 

Section 742.835 Agricultural Uses amd Ecological Receptors 
(Reserved) 
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SUBPART I: INSTITUTIONAL CONTROLS 

Section 742.900 General 

a) Any person who develops cleanup objectives under this 
Part based on am industrial/commercial use or based on 
engineered barriers under Subpart J shall meet the 
requirements of this Subpart relative to institutional 
controls. 

b) The Agency shall not approve any cleanup objective 
under this Part that is based on the use of 
institutional controls imless the person has proposed 
institutional controls meeting the requirements of this 
Subpart. A proposal for approval of institutional 
controls shall provide the following: 

1) Identification of the type or types of 
institutional controls from among the types 
recognized in this Subpart; and . 

2) A demonstration that the requirements under this 
Subpart for the selected institutional control 
have been met. 

c) The following types of institutional controls are 
recognized under this Subpart: 

1) No Further Remediation Letters under 35 111. Adm. 
Code 740; 

2) Restrictive covenants and deed restrictions; 

3) Negative easements; 

4) Ordinamces adopted amd administered by a unit of 
local government; amd 

5) Agreements between a property owner amd a highway 
authority with respect to any contamination 
remaining under highways. 

BOARD NOTE: Definitions in the Illinois Highway Code 
for "highway authority", "highway", and "right-of-way" 
are applicadale to this Pairt. 

Section 742.905 No Further Remediation Letters 

a) A No Further Remediation Letter may be used as am 
institutional control under this Part if the 
requirements of this Section are met amd the Agency has 
determined pursuant to 35 111. Adm. Code 740 that "no 
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further remediation" is required as to the 
property(ies) to which the letter is to apply. 

b) A request for approval of a No Further Remediation 
Letter as am institutional control shall provide the 
following: 

1) A scaled map delineating the horizontal extent of 
contamination aibove the applicable Tier 1 cleanup 
objectives; 

2) Information showing the concentration of 
contaminants in which the applicable Tier l 
cleamup objectives are exceeded; 

3) A scaled map delineating the legal boundaries of 
all properties subject to the No Further 
Remediation Letter under which contamination is 
located that exceeds the appliceible Tier 1 cleanup 
objectives; 

4) Information identifying the current owner(s) of 
each property identified in subsection (b) (3) of 
this Section; amd 

5) Authorization by the current owner(s) of each 
property identified in subsection (b)(3) of this 
Section to record the No Further Remediation 
Letter. 

c) THE recipient of the letter SHALL SUBMIT THE LETTER TO 
THE OFFICE OF THE RECORDER OR THE REGISTRAR OF TITLES 
OF THE COUNTY IN WHICH THE SITE IS LOCATED WITHIN 45 
DAYS OF RECEIPT OF THE LETTER. THE OFFICE OF THE 
RECORDER OR THE REGISTRAR OF TITLES SHALL ACCEPT AND 
RECORD THAT LETTER IN ACCORDANCE WITH ILLINOIS LAW SO 
THAT IT FORMS A PERMANENT PART OF THE CHAIN OF TITLE 
FOR THE SITE. Proper recording of the No Further 
Remediation letter shall consist of adding the letter 
and em Environmental Cover Letter to other public 
documents that would normally be examined during a 
title search. (Section 58.8(a) of the Act) 

d) • A NO FURTHER REMEDIATION LETTER SHALL NOT BECOME 
EFFECTIVE UNTIL OFFICIALLY RECORDED IN ACCORDANCE with 
subsection (c) of this Section. THE recipient of the 
Letter SHALL OBTAIN AND SUBMIT TO THE AGENCY A 
CERTIFIED COPY OF THE LETTER AS RECORDED. (Section 
58.8(b) of the Act) 

e) AT NO TIME SHALL ANY SITE FOR WHICH LAND USE HAS BEEN 
restricted under a No Further Remediation Letter BE 
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USED IN A MANNER INCONSISTENT WITH such LAND USE 
LIMITATION UNLESS FURTHER INVESTIGATION OR REMEDIAL 
ACTION HAS BEEN CONDUCTED THAT DOCTOffiNTS THE ATTAINMENT 
OF OBJECTIVES APPROPRIATE FOR THE NEW LAND USE AND A 
NEW LETTER is OBTAINED AND RECORDED IN ACCORDANCE WITH 
subsection (c) of this Section. (Section 58.8(c) of 
the Act) 

f) Violation of the terms of a No Further Remediation 
Letter shall be crroimds for voidance of the Letter and 
the Agency's "No Further Remediation" determination. 

Section 742.910 Restrictive Covenants, Deed Restrictions, and 
Negative Easements 

a) A restrictive covenant, deed restriction, or negative 
easement may be used as an institutional control under 
this Part if the requirements of this Section are met 
and the Agency has determined pursuant to a program not 
covered by 35 111. Adm. Code 740 that "no further 
remediation" is required as to the property(ies) to 
which the institutional control is to apply. 

b) A request for approval of a restrictive covenant, deed 
restriction or negative easement as am acceptaible 
institutional control, shall provide the following: 

1) A copy of the restrictive covenamt, deed 
restriction, or negative easement in the form it 
will be recorded with the Office of the Recorder 
or Registrar of Titles in the county where the 
site is located. The restrictive covenant, deed 
restriction, or negative easement shall reference 
or incorporate the terms of the "No Further 
Remediation" determination so as to require any 
current ovmers and all successors in interest to 
meet the requirements of the "No Further 
Remediation" determination as a condition of use 
of the property; 

2) A scaled map showing the horizontal extent of 
contamination aUsove the applicaible Tier 1 cleanup 
objectives; 

3) Information showing the concentration of 
contaminamts in which the applicaUsle Tier 1 
cleamup objectives are exceeded; 

4) A scaled map showing the legal boundaries of all 
properties subject to the restrictive covenant, 
deed restriction, or negative easement under which 
contamination is located that exceeds the 
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applicaOale Tier 1 cleamup objectives; 

5) Information identifying the current owner(s) of 
each property identified in subsection (b)(4) of 
this Section; and 

6) Authorization by the current owner(s) of each 
property identified in subsection (b)(5) of this 
Section to record the restrictive covenant or deed 
restriction. 

c) Any restrictive covenamt, deed restriction, or negative 
easement approved by the Agency pursuamt to this Part 
shall be recorded with the "No Further Remediation" 
deterttiiriation in the Office of the Recorder or the 
Registrar of Titles of the coimty in which the site is 
located within 45 days of receipt of the Agency 
approval in accordamce with Section 742.905(c). 

d) An institutional control approved under this Section 
shall not become effective until officially recorded in 
accordamce with subsection (c) of this Section. The 
person receiving the approval shall obtain and submit 
to the Agency a certified copy of the institutional 
control as recorded. 

e) At no time shall amy site for which lamd use has been 
restricted under an institutional control approved 
under this Section be used in a manner inconsistent 
with such land use limitation unless further 
investigation or remedial action has been conducted 
that documents the attainment of objectives appropriate 
for such land use and a new institutional control is 
approved and recorded in accordance with subsection (c) 
of this Section. 

f) Violation of the terms of an institutional control 
approved under this Section shall be grounds for 
voidance of the institutional control amd the Agency's 
"No Further Remediation" determination. 

Section 742.915 Ordinamces 

a) An ordinemce adopted by a unit of local government that 
effectively prohibits the use of groundwater as a 
poteQsle supply of water may be used as an institutional 
control to meet Section 742.705 if the requirements of 
this Section are met and the Agency has determined that 
no further remediation is required as to the 
property(ies) to which the institutional control is to 
apply. 
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b) A request for approval of a local ordinance as an 
institutional control shall provide the following: 

1) A copy of the ordinance restricting groundwater 
use certified by the local imit of government in 
which the site is located. The ordinance must 
demonstrate that potable use of groundwater from 
water supply wells is prohibited; 

2) A scaled map(s) delineating the horizontal and 
vertical extent of groimdwater contamination aibove 
the applicable Tier 1 cleamup objectives; 

3) Information showing the concentration of 
contaminants in which the appliceJ3le Tier l 
cleanup objectives are exceeded; 

4) A scaled map delineating the legal boundaries of 
all properties under which groundwater is located 
which exceeds the appliceible Tier 1 groundwater 
cleanup objectives; 

5) Information identifying the current owner(s) of 
each property identified in subsection (b)(4) of 
this Section; and 

€) Proof that the information required in subsections 
(b) (1) through (b). (5) of this Section and the 
notification required in subsection (c) of this 
Section has been submitted to the current owner(s) 
identified in subsection (b)(5) of this Section. 

c) Each of the owners of the property identified in 
subsection (b)(5) of this Section must receive written 
notification that Tier 2 groimdwater cleanup objectives 
under Section 742.705 is being requested from the 
Agency for the groimdwater beneath their respective 
properties. Written proof of this notification shall 
be submitted to the Agency prior to the approval of the 
Tier 2 groimdwater cleamup objective. The notification 
shall include: 

1) The name emd address of the local unit of 
government; 

2) The citation to the ordinance; 

3) The legal description of the property being sent 
notice; 

4) A statement that the ordinamce restricting 
groimdwater use is being used by the Agency in 
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reviewing a request for a Tier 2 groundwater 
cleanup objective; 

5) A statement that the Tier 2 groundwater cleanup 
objective is the result of a release at the site, 
with the site name, address, amd Agency site 
number; and 

€) A statement as to where more information may be 
obtained regarding the ordinamce. 

d) The current owner or successors in interest of a site 
who have received approval of use of an ordinance as an 
institutional control under this Section shall monitor 
activities of the unit of local government relative to 
variance requests or chemges in the ordinance relative 
to the use of potadsle groimdwater emd shall: 

1) Notify the Agency and any owner of a site 
identified in subsection (b)(5) of this Section of 
any variamce requests or ordinamce changes at 
least thirty (30) days prior to the date the local 
government is scheduled to take action on the 
request or chemge; and 

2) Notify the unit of local government at least 
fourteen (14) days prior to the scheduled action 
date that the site has been issued am alternative 
groundwater standard. 

e) The information required in subsections (a)(1) through 
(a)(€) of this Section and the Agency letter approving 
the Tier 2 groimdwater cleamup objective shall be 
submitted to the local unit of government. Proof that 
the information has been filed with the local unit of 
government shall be provided to the Agency. 

f) A site owner who has received approval of use of an 
ordinance as am institutional control under this 
Section shall record as an institutional control under 
Section 742.905 or Section 742.910, as applicable, the 
site owner's duties under subsection (c) of this 
Section to monitor activities of the unit of local 
government. 

g) An institutional control approved under this Section 
shall not become effective until the site owner's 
duties under subsection (c) of this Section are 
officially recorded in accordamce with subsection (e) 
of this Section. The person receiving the approval 
shall obtain and submit to the Agency a certified copy 
of the institutional control as recorded. 
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h) The following shall be grounds for voidance of the 
ordinance as an institutional control and the Agency's 
"No Further Remediation" determination: 

1) Modification of the ordinamce by the unit of local 
government to allow potable use of groundwater; 

2) ;^proval of a site-specific request, such as a 
variance, to allow potable use of groundwater at a 
site identified in subsection (b)(4) of this 
Section; and 

3) Violation of the terms of em institutional control 
recorded under Section 742.905 or Section 742.910. 

Section 742.920 Highway Authority Agreements 

a) An agreement with a highway authority may be used as an 
institutional control where the requirements of this 
Section are met amd the Agency has determined that "no 
further remediation" is required as to the 
property(ies) to which the agreement is to apply. 

b) As part of the agreement the highway authority shall 
agree to prohibit: 

1) The use of groimdwater under the highway right of 
way that is contaminated above Tier 1 levels from 
the release as a potable supply of water. 

2) Access to soil contamination under the highway 
right of way that is contaminated aUsove Tier 1 
levels from the release. 

c) A request for approval of am agreement as an 
institutional control shall provide the following: 

1) A copy of the agreement executed by the highway 
authority amd the owner of the property from which 
the release occurred; 

2) A scaled map delineating the horizontal and 
vertical extent of soil amd groimdwater 
contamination aibove the applicable Tier 1 cleanup 
objectives; 

3) Information showing the concentration of 
contaminamts within the zone in which the 
applicaible Tier 1 cleanup objectives are exceeded; 

4) A stipulation of the information required by 
subsection (b)(2) amd (b)(3) of this Section in 
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the agreement if it is not practical to obtain the 
information by sampling the highway right-of-way; 
amd 

# 

5) Information identifying the current fee owner of 
the highway right-of-way and highway authority 
having jurisdiction. 

d) Violation of the terms of am Agreement approved by the 
Agency as em institutional control under this Section 
shall be grounds for voidance of the Agreement as an 
institutional control and the Agency's "No Further 
Remediation" determination. 

SUBPART J: ENGINEERED BARRIERS 

Section 742.1000 General 

- a) Any person who develops cleamup.objectives under this 
Part based on engineered barriers shall meet the 
requirements of this Subpart and the requirements of 
Subpart I relative to institutional controls. 

b) The Agency shall not approve amy cleamup objective 
under this Part that is based on the use of engineered 
barriers unless the person has proposed engineered 
barriers meeting the requirements of this Subpart. 

c) The use of engineered barriers can be recognized in 
calculating cleanup objectives only if they are 
intended for use as part of the final corrective 
action. 

d) Any "No Further Remediation" determination based upon 
the use of engineered barriers shall require effective 
maintenance of the engineered barrier. The maintenance 
requirements shall be included in an institutional 
control under Subpart I. 

e) Failure to maintain em engineered barrier in accordance 
with the "No Further Remediation" determination shall 
be grounds for voidance of the determination. 

Section 742.1005 Engineered Barrier Requirements 

a) Natural attenuation, access controls, emd point of use 
treatment shall not be considered engineered barriers. 

b) For purposes of determining cleemup objectives under 
Tier 1, engineered barriers are not recognized. 

c) The following engineered barriers are recognized for 
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d) 

purposes of calculating cleanup objectives that exceed 
residential cleanup objectives: 

1) For the soil to groundwater migration route, the 
following engineered barriers are applicable: 

A) Caps, covering the contaminated media, 
constructed of conpacted clay, asphalt, 
concrete or other material approved by the 
Agency; 

B) Slurry walls; and 

C) Permanent structures such as buildings and 
highways. 

2) For the inhalation emd ingestion routes, the 
following engineered barriers are applicable: 

A) Caps, covering the contaminated media, 
constructed of compacted clay, asphalt, 
concrete, or other material approved by the 
Agency; 

B) Permanent structures such as buildings and 
highways; amd 

C) Clean soil, covering the contaminated media, 
that is a minimum of one (1) meter in depth. 

Unless otherwise prohibited under Section 742.1000, any 
type of engineered barrier may be proposed under Tier 
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Section 742.APPENDIX A: General 

TABLE A: Sofl Saturation Limits ( C ^ for Cliemicals Whose Melting Point is Less than 
30" C. 

Chemical Name 

Acetone 

Benzene _ 

Bis(2-chloroethyl)eiher 

Bis(2.ethylhexyl)phthalate 

Bromodichloromethane (Dichlorobromometfaane) 

Bromoform 

Butanol 

Butyl benzyl phthalate 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene (Monochlorobenzene) 

Chlorodibromomethane (Dibromochloromethane) 

Chloroform 

1.2-Dibromo-3.chloropropane 

I.2-Dibromoethane (Ethylene dibromide) 

Di.n.butyl phthalate 

U-Dictalorobenzene (o-Dichlorobenzene) 

l.l-Dichloroethane 

1.2-Dicbloroediane (Etiiyleoe dichloride) 

1.1 -Dichloroethy lene 

ds-1.2'DichloroetfayleiK 

mzv-1.2>Dichloroetfaylene 

1.2-DictaloFopropane 

1.3-Dichloropropene (1,3-DichlorDpropylene, cis + trtms) 

C« (mg/kg) 

62.000 

860 

6.600 

210 

' 1.800 

2.800 

9.700 

530 

1,400 

1.000 

560 

1.900 

3.700 

1.000 

1.900 

100 

300 

2.400 

2.800 

2.000 

1.500 

3.600 

750 

400 
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1 Chemical Name 

1 Dimetbyl phdialate 

1 Di.iM)Ctyl iriitfaalate 

^-. .. - — - — 

• 
Hexachlorocyclopentadiene 

1 Isophorone 

Methyl bromide (Bromomethane) 

Nitrobenzene 

Styrene 

1 Tctrachioroethylene (Perchioroethyiene) 

1 Toluene 

1.2.4-Trichlorobenzene 

1.1. l-Trichloroethane | 
* 

1.1.2-Trichloroethane \ 

TrichloFoethylene | 

Vinyl acetate | 

Vinyl chloride { 

Xylenes (lotal) . | 

Ionizable Organics | 

1 2-Chlorophenol | 

C«. (mg/kg) 

520 

1.600 

l£-»-6 

260 

K 

3.400 

3.800 

• 3.700 

1.700 

1.400 
1 

47 

520 

290 

980 

2.500 

880 

3.000 

2.200 

320 

53.000 1 
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SectioD 742.APPENDIX A: General 

TABLE B: Tolerance Factor (E) 

Tolerance factors (K) for one-sided normal tolerance intervals with probability level 
(confidence factor) Y = 0.95 and coverage P = 95%. n = number of samples collected. 

3 , 
4 
5 
6 
7 
8 • 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
100 
125 
150 
175 

7.655 
5.145 
4.202 
3.707 
3.399 
3.188 
3.031 
2.911 
2.815 
2.736 
2.670 
2.614 
2.566 
2.523 
2.486 
2.543 
2.423 
2.396 
2.371 
2.350 
2.329 
2.309 
2.292 
2.220 
2.166 
2.126 
2.092 
2.065 
2.036 
2.017 
2.000 
1.986 
1.972 
1.924 
1.891 
1.868 
1.850 

200 
225 
250 
275 
300 
325 
350 
375 
400 
425 
450 
475 
500 
525 
550 
575 
600 
625 
650 
675 
700 
725 
750 
775 
800 
825 
850 
875 
900 
925 
950 
975 
1000 

1.836 
1.824 
1.814 
1.806 
1.799 
1.792 
1.787 
1.782 
1.777 
1.773 
1.769 
1.766 
1.763 
1.760 
1.757 
1.754 
1.752 
1.750 
1.748 
1.746 
1.744 
1.742 
1.740 
1.739 
1.737 
1.736 
1.734 
1.733 
1.732 
1.731 
1.729 
1.728 
1.727 
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Section 742.APPENDIX A: General 

TABLE C: SSL Chemicals with Noncardnogenic Toxic Effects on Specific Target 
Organs/Organ Systoos or Similar Modes of Action 

Kidney 
Acetone 
Dalapon 
1,1 -Dichloroethane 
Dimethyl phthalate 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
Nitrobenzene 
2,4,5-Trichk>rophenol 
Vinyl acetate 

Acetone 
Chlorobenzene 
Di-n-octyl phthalate 
Nitrobenzene 
Picloram 
2,4.5-TP (Silvex) 
2,4,5-Trichlorophenol 

Central Nervous System 
Butanol 
2,4-Dichlorophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Manganese 
2-Methylphenol 

Renroductive System 
Caibon disulfide 
2-Chlorophenol 
1,2,4-Trichlorobenzene 
Dinoseb 

Gross Pathology 
Diethyl phthalate 
2-MethylphenoI 
Ni^hthalene 
Nickel 
Vinyl acetate 

Cholinesterase Tnhihifion 
Aldicarfo 
Carbofuran 

Atrazine 
Simazine 

Circulatory System 
Antimony 
Barium 
p-Chloroaniline 
2,4-D 
cis-1,2-Dichloroethylene 
Nitrobenzene 
Zinc 
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Section 742APPENDIX A: General 

TABLE D: Range of Concentrations of Inorganic Chemicab in Background Soils 

Chemical Name 

Aluminum -

1 Antimony 

1 Arsenic 

1 Barium 

' Beryllium 

Cadmium 

Calcium 

Chromium 

[cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Coimties Within 
Metropolitan 

Statistical Areas 
(mg/kg) 

1,388-37,200 

0.24-8 

1.1-2.4 

ND'(<5)-1.720 

0.05-9.9 

ND(<2.5)-8.2 

813 - 130.000 

ND(«3.14).151 

2.1-23 

ND(<2.93)-156 

ND (<0.07) - 2.7 

5.000-80,000 

4.7 - 647 

541-74.500 

155 - 5.590 

0.02 - 0.99 

ND(<3.1)-135 

270 - 5.820 

ND(<0.I2)-2.6 

ND(<0J2)-5.6 

20.2 - 1.290 

Counties Outside 
Metropolitan 

Statistical Areas 
(mg/kg) 

2.640-23,300 

1 0.18-8.6 

0.35-22.4 

22.4 - 253 

ND (<0.02) - 8.8 

ND (<0.2) - 52 

630-184,000 

4.3 - 37 II 

0.9-32 ll 

1-42 1 

ND(<0.6).1.2 

3.200-29.100 

ND (<7.44) - 270 

476-24.100 

61.5-3,710 1 

ND(<0.0I)-1.67 

ND(<5)-34.6 

280-5.600 

ND(<0.1)-1.7 

Nb(<0.06)-5.9 1 

14.1-7,600 

' ND = Below the Detection Limit 
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Chemical Name 

Sulfate 

Sulfide 

Thallium 

Vanadium 

Izinc 

Counties Within 
Metropolitan 

Statistical Areas 
(mg/kg) 

17.6-240 

ND(<1.00)-10.1 

0.02-1.6 

UD(<Z3)'S0 

23-798 

Counties Outside 
Metropolitan 

Statistical Areas 
(mg/kg) 

10-260 

ND(<l)-8.8 

0.05-2,8 

6-47 

ND(<5.5)-400 
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Section 742.APPENDIX A: General 

niustration A: Blinois MetropoUtan Statistical Areas 

Aurora-Elgin. IL PMSA 
Kan* & KandaO Countlas. IL 

Bloomlnpton'Nonnal. IL MSA 
MeLaan County. IL 

ChampatBn>Urtoana.aantoal. IL .-
MSA 

Champaign County, IL 
CMea0O. IL PMSA 

Cook. DuPaga. & McHanry 
Countias, IL 

Chlcago-GaryLake Cnty. IL-IN.WI 
CMSA 

Aurora-Elgin. IL PMSA 
Chicago. IL PMSA 
Gary.Hammond. IN PMSA (Laka 
& Poner Cntys., IN) 
Joliat. IL PMSA 
Kanosha. WI PMSA (Kanosha 
Cnty.. WI) 
Uka County. IL PMSA 

Davenport-Rock talancHMolina. 
lA-IL MSA 

Hanry & Rock Island Countias, IL 
(Scon Cnty. lA) 

Decatur, IL MSA 
Macon County, IL 

Jdlat, IL PMSA 
Grundy & Will Countias. IL 

Kankakee, IL MSA 
Kankakee County. IL 

Uke County, IL PMSA 
Lake County. IL 

Peoria. IL MSA 
Peona. Tazetweli. & Woodford 
Counties. IL 

Rocktord, IL MSA 
Boone & Winnebago Counties. IL 

SL Louia, MO^L MSA 
Clmion, Jersey. Madison, 
Monroe. & St. Clair Counties, IL 
Franklin. JeHarson. SL Charles, 
& St. Louis Cniys., MO; 
St. Louis City. MO) 

Springfield, IL MSA 
Menard & Sangamon Counties, 
IL 
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Section 742.APPENDIX B: Tier 1 Tables and Illustrations 

TABLE A: Tier 1 Soil Cleanup Objectives Tor Residential Properties 

C A S No. 

83-32-9 

67-64-1 

15972-60-8 

116-06-3 

309-00-2 

120-12-7 

1912-24-9 

71-43-2 

56-55-3 

205-99-2 

207-08-9 

50-32-8 

M l ^ 

Chemical Name 

Acenaphthene 

Acetone 

Alachlor" 

Aldicarb' 

Aldrin 

Anthracene 

Atrazine* 

Benzene 

Benzo(a)anthracene 

Benzo(fr)nuoranthene 

Beazo(it)flitfoaiithene 

Benzo(a)pyrene 

Route-Speciric Values for Surface Soils 

Ingestion 
(mg/kg) 

4,700* 

7.800^ 

8* 

78* 

0.04* 

23.000* 

2700^ 

22* 

0.9* 

0.9" 

9* 

0.09" 

(Lfi! ^ 

Inhalation 
(mg/kg) 

—* 

62.000* 

. . . « 

„_e 

0.5* 

c 

r̂ 

0.5* 

...* 

e 

e 

._.e 

O V 

Migration to Groundwater Route 
Values 

Class I 
(mg/kg) 

200* 

8̂  

0.012 

0.036 

0.005* . 

4.300^ 

0.015 

(j.02 

0.7 

4 

4 

4 

o n n o i ' ' 

Class II 
(mg^cg) 

I.OOO 

« 

0.06 

0 . 1 8 . 

0.025 

21.500 

0.075 

O.I 

3.5 

20 

20 

40 

00001 

A D L 
(mg/kg) 

* 

* 

NA 

NA 

« 

* 

NA 

* 

a 

* 

a 1 

e i 

0.66 1 
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CAS No. 

117-81-7 

75-27-4 

75-25-2 

71-36-3 

85-68-7 

86-74-8 

1563-66-2 

75-15-0 

56-23-5 

57-74-9 

108-90-7 

124-48-1 

67-66-3 

•anfeMi?, . . . , . 

Chemical Name 

Bis(2-«lhylhexyl)phthalaie 

Bromodichloromelhane 
(Dichlorobromomethane) 

BroiDoronn 

Butanol 

Butyl benzyl phthalate 

Carbizole 

Carbofuran* 

Carbon disulfide 

Carbon letcachloride 

Chlordane 

Chlorobenzene 
(Monochlorobeazene) 

Chlorodibromomethane 
(Dibromochloromethane) 

Chloroform 

rhn,«.ne 

Route-Specinc Values for Surface Soils 

Ingestion 
(mg/kg) 

46* 

5* 

81* 

7,800^ 

16.000^ 

32* 

390^ 

7,800^ 

5* 

0.5* 

1.600̂  

1,400̂  

110* 

RIf 

Inhalation 
(mg/kg) 

210* 

1.800' 

46* 

9.700* 

530* 

• ...* 

~.-* 

11* * 

Cl­

io* 

94» 

—.* 

0.2* 

~.* 

Migration to Groundwater Route 
Values 

' Class I * 

11 

o.i 

0.5 

8̂  

Class II 
(mg/kg) 

no 

1.5 

0.5 

« 

68 340 

_ 

0.21 . 

14» 

0.03 

2 

6.6 

0.1 

. 0.3 

1 

~ 

1.05 

70 

O.IS 

. 10 

3.0 

I.O 

. 1.5 

5J1 

ADL 
(mg/kg) 

a 

* 

* 

NA 

• 

NA 

NA 

• 1 

1 
L • 1 
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CAS No. Chemical Nanie 

Rouie-Specinc Values for Surface Soils 

Ingestion 
(mg/kg) 

Inhalation 
(mg/kg) 

Migration to Groundwater Route 
Values 

' Class 1 
(mg/kg) 

Class II 
(mg/kg) 

ADL 
(mg/kg) 

75-35-4 

78-97-5 

542-75-6 

60-57-1 

121-14-2 

606-20-2 

88-85-7 

117-84-0 

115-29-7 

145-73-3 

U-Dlchloroethylene* 

cis-1.2-Dichloroethy lene 

tnuu-1.2-Dichloroethylene 

1,2-Dlchloropropane 

1.3-Dichloropropene 
(1.3-Dichloropropylene. d s + 
irons) 

Dieldrin* 

Diethyl phthalate 

Dimethyl phthalate' 

2.4-Dinitrotoluene 

2.6-Dinltrotoluene* 

Dbioseb' 

Di-n-oclyl phthalate 

Endosulfan 

Endothall* 

630* 

780* 

1.600* 

0.04* 

63.000^ 

780.000* 

160* 

78* 

78* 

1.600̂  

470* 

1.600* 

^ f 

1.500* 

3.600* 

11* 

O.I* 

520* 

1.600* 

0.03 0.15 

0.2 0.6 

0.3 1.5 

0.02 0.1 

O.OOI *.r 0.005 

0.001 •.r 0.005 

iio 

1.200 

b.2w 0.1 

O.lW 

0.017 

I 

4* 

0.22 

J L l . 

b.i 

0.17 

0.22 

M= 

0.005 

0.0013 
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CAS No. 

100-4M 

206-44-0 

86-73-7 

76-44-8 

1024-57-3 

118-74-1 

319-84-6 

58-89-9 

77-47-4 

67-72-1 

193-39-5 

78-59-1 

72-43-5 

74-83-9 

75-09-2 

Chemical Name 

Ethylbenzene 

Fluoranthene 

Fluorene 

Hepuchlor 

Heptachlor epoxide 

Hexachlorobenzene 

alpha-HCH {alpha-BHC) 

gamma-HCH (Lindane)* 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno( 1.2.3-c,<0pyrene 

Isophorone 

Methoxychlor 

Methyl bromide 
(Bromomethane) 

Methylene chloride 

Rouie-Specinc Values for Surface Soils 

Ingestion 
(mg/kg) 

7.800* 

3.100* 

3,100* 

O.I* 

0.07' 

0.4* 

0.1* 

0.5* 

550* 

78* 

0.9* 

15,600* 

390* 

110* 

85* 

Inhalation 
(mg/kg) 

260* 

—-• 

—.* 

0.3* 

I* 

1* 

0.9* 

...* 

2* 

..-• 

...* 

e 

e 

2* 

7* 

Migration to Groundwater Route 
Valiifs 

• Class I ' 
(mg/kg) 

5 

980* 

160* 

0.06 

0.03 

0.8 

0.0004*' 

0.006 

10 

0.3*' 

35 

4* 

62 

0.1* 

0.01' 

Class II 
(mg/kg) 

7 

4.900 

800 

0.3 

0.15 

8 

0.002 

0.03 

88* 

. 0.3 

175 

4 

310 

0.1 

0.1 

ADL 
(mg/kg) ll 

• 

• 

• 

0.002 

^ 
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CAS No. 

91-20-3 

98-95-3 

1918^-1 

1336-36-3 

1 2 9 ^ - 0 

122-34-9 

100-42-5 

93-72-1 

127-18-4 

108-88-3 

8001-35-2 

120-82-1 

71-55-6 

Chemical Name 

Naphthalene* 

Nitrobenzene* 

Picloram* 

Polychlorinated biphenyls 
(PCBs)* 

Pyrene 

Simazine* 

Styrene 

2.4.5-TP 
(Silvex) 

Teuachloroethylene 
(Perchioroethyiene) 

Toluene 

Toxaphene* 

1.2,4-TrichIorobenzene 

1,1.1-Trichlotoeihane* 

•J.lUrichlnmBihanB 

Route-Specific Values for Surface Soils 

Ingestion 
(mg/kg) 

3.100* 

39* 

5.500* 

l;IO^ 

2.300^ 

390^ 

16.000* 

630* 

12* 

I6.00U* 

0.6* 

780^ 

.—• 

-^ mt ^ 

Inhalation 
(mg/kg) 

...* 

110* 

...• 

._«•" 

...» 

...» 

1,400* 

-..« 

11* 

520* 

5' 

240* 

980* 

—* 

Migration to Groundwater Route 
Values 

' Class 1 ' 
(mg/kg) 

30* 

0.09*' 

1.1 

% 

1.400^ 

0.02 

2 

2.7 

0.04 

i • 

0.04' 

2 

. 0.9 

n n i ' 

Class II 
(mg/kg) 

47 

0.09 

II 

h 

7,000 

0.2 

10 

13.5 

0.2 

12.5 

0.2 

20 

4.5 

0 . 1 _ 

ADL 1 

a 

0.26 

NA 

* 

a 

NA 

a 

a 

a 

* 

0.058 

a 

• .' 1 
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CAS No. 

108-95-2 

95-95-4 

88-06-2 

Chemical Name 

Phenol 

2.4.S-Trlch]orophenol 

2,4,6 Trichlorophenol 

Route-SpeciHc Values for Surface Soils 

Ingestion 
(nig/kg) 

47.0UU* 

7.800^ 

58* 

Inhalation 
(mg/kg) 

. . . ' 

—.* 

210* 

Migration to Groundwater Route 
Values 

' Class I ' OassII 
(mg/kg) (mg/kg) 

49*' 

120^' 

0.06*" 

4? 

600 

0.06 

ADL 

a 

* 

0.43 
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CAS No. 

7439-92-1 

7439-96-5 

7439-97-6 

7440-02-0 

14797-55-8 

7782-49-2 

7440-22-4 

14808-79-8 

7440-28-0 

7440-62-2 

7440-66-6 

Chemical Name 

Lead 

Manganese 

MMCunr*!* 

Nickel' 

Nitrate as N* 

Selenium" 

Silver 

Sulfate 

Thallium 

Vanadium* 

Zinc* 

Roule-speciHc Values fur Surface Soils 

Ingestion 
(mg/kg) 

400^ 

3.900* 

23* 

1.600* 

130.000^ 

390* 

390* 

550^ 

23.000* 

Inhalation 
(mg/kg) 

Migration to Groundwater Route 
Values T 

35,400* 

6,900* 

**' Indicates that the ADL is less than or equal to the specified cleanup objective. 
NA means not available; no PQL or EQL available in USEPA analytical methods. 

' Class I 
(mg/L) 
TCI-P 

0.0075" 

0.15" 

0.002" 

0.1" 

lO.ff* 

0.05" 

Class II 
(mg/L) 

0.1" 

10.0" 

o.or 

ixr 

vxr 

0.05" 

400-

0.002" 

0.049* 

5.0* 

0.05" 

400* 

0.02" 

10* 

ADL 
(mg/kg) 

I 
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Chemlcil Nime and Soil Cleanup Obpective Nouiions 
f 

' Soil remediation objectives based on humin healdi criteria only. 
* Calculated values correspond to a target haurd quotient of I 
* No toxicity criteria available for the route of exposure. ' ' 
' Soil saturation concentration (C,,) = Ihe concentration al which (he absorptive limits of the soil panicles, the solubility limits of ihe available soil moisture, and 

saturation of soil pore air have t>een reached. Above the soil saiuralion concentration, the assumptions regarding vapor transport to air and/or dissolved phase 
transport to groundwater (for chemicals which are liqiiid at ambient soil temperatures) have been violated, and alternative modeling approaches are required. 

, * Calculated values co r r e^nd to a cancer risk level of I in 1,000,000. 
' Level is al or Iwlow Contract Laboratory Program required quantitation limit for Regular Analytical Services (RAS). 
• Chemical-specific properties are such that this route is not of concern al any soil conuminant concentration. 
* A preliminary goal of I ppm has been set for PCBs based on Guidance on Remedial Actions for Superfund Sites with PCB Contamination, EPA/S40G-90/007. and on 

USEPA efToru lo manage PCB contamination. See 40 CFR 761.120 - USEPA 'PCB Spill Cleanup Policy.' This regulation goes on to say that Ihe cleanup goal for 
an unrestricted area is 10 ppm and 25 ppm for a restricted area, provided both have at least 10 inches of clean cover. 

' Soil remediation objective for pH of 6.8. If soil pH is other dian 6.8, refer lo Appendix B, Tables C and D of Part 742. 
' Ingestion soil remediation objective adjusted by a factor of 0.9 lo account for dermal route. 

A preliminary remediation goal of 400 mg/kg has been set for lead based on Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action 
Facilities. OSWER Directive #9359.4-12. 
Potential for soil-plam-human exposure. 
Concentration in mg/L determined by die Toxicity Characteristic Leaching Procedure (TCLP). The person conducting die remediation has Ihe option lo use TCLP 
objeclives listed in diis Table or dw applicable pH-specific soil cleanup objective listed in Appendix, Tables C or D. If die person conducting die remediation wishes 
to calculate soil cleanup objectives based on background concentrations, this should be done in accordance with Subpart C of Part 742. 
The Agency reserves die right to evaluate die potential for remaining conuminant concentrations lo pose significant direats to crops, livestock, or wildlife. 
For agrichemical facilities, cleanup objeclives for surficial soils which are based on field application rates may be more appropriate for currendy registered pesticides. 
Consult die Agency for furdier information. 
For agrichemical facilities, soil cleanup objeclives based on site-specific background concentrations of Nitrate as N may be more appropriate. Such determinations 
shall be conducted in accordance widi die Tier 3 evaluation procedures set forth in Subpart H of Part 742. 

For cyanide, die TCLP extraction must be done using water al a pH of 7.0. 

k 
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Section 742.APPENDIX B: Tier 1 Tables and Illustrations 

Table B: Tier 1 Soil Cleanup Objectives Tor Industrial/Commercial Properties 

CAS No. 

83-32-9 

67-64-1 

I3972-60-8 

11646-3 

y>94»- l 

120-12-7 

1912-24-9 

71-43-2 

36-33-3 

205-99-2 

207-08-9 

30-32-8 

III-44-4 

II7-8I-7 

Chemical 
Name 

Acenaphdiene 

Acetone 

Alachloi* 

AMicaib* 

Aldrin 

Amhraccne 

Atnilne* 

Benzene 

Benzo(a)andiraccne 

Bcnzo(b)fluorandiene 

Benzo(t)fluroindieDe 

Beiizo(a)|>yrene 

Bis(2<hloroediyl)etfier 

Bis(2-ediylhexyl)t)lidulaie 

» — * 

Route-Specific Values for Surface Soils | 

Industrial-

Commercial 

Ingestion 
(mg/kg) 

I20.00(f 

200,000^ 

72-

ISKKt 

0.3* 

6I0,UUU' 

72,00(f 

200-

8-

8-

78* 

0.8" 

3' 

410-

Inhalation 
(mg/kg) 

..»*»* 

62.000' 

«̂ 

0.8* , 

0.9" 

0.3* 

210* 

Consin 

Wor 

Ingestion 
(mg/kg) 

I20,UUU^ 

200,UUtf • 

Lotxr 

20(f 

3" 

610,000^ 

7,200* 

2,900-

110-

110^ 

1,100-

I f 

73* 

3,900' 

iclion 1 
lier 

Inhalation 
(mg/kg) 

C 

62SIW 

« 

, 1 

9* 

t 

• 

0.9-

• 

. , e 

• 

«.—. « 

3-

210* 

1 

Migration to 

Groundwater Route 

Values 

a a u l 
(mg/kg) 

200* 

8» 

0.012 

0.036 

0.003* 

4.300^ 

0.015 

0.02 

0.7 

4 

4 

4 

1 0.0003" 

1 II 

Clas i l l 
(mg/kg) 

1,000 

1 

0.06 

0.18 

0.023 

21.300 

0.073 

0.1 

3.3 

20 

20 

40 

0.0003 

IIO 

A D L 
(mg/kg) 

* 

• 

N A 

NA 

• 

• 

NA 

• 

* 

• 

• 

• 

0.66 

• 
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CAS No. 

73-274 

73-23-2 

Chemical 
Name 

BiomodlctBORNncuianc 
(DicliloiubioiiiuBictfiane) 

Broniofomi 

Roule-Specific Values for Surface Soils 

Industrial-
Commercial 

Ingesitoh 
(mg/kg) 

92* 

720-

Inhalation 
(mg/kg) 

1,800' 

71* 

Construction 
Worker 

Ingestion 
(mg/kg) 

640-

l l .00ff 

Inhalatbn 
(mg/kg) 

1,800' 

730-

71-36-3 Butanol 2oo.ooy 9.700* 2IO.OO(f 9,700* 

Butyl benzyl phdialate 4IO.O00P 330' 410.000^ 330' 

Carbude 29ir 4.100^ 

1363-66-2 CaiboAiran* 

73-13-0 

36-23-3 

Carbon disuinde 

lO.OOIf I.OOtf 

200,00lf 13* it jomt 

Carbon temchloriile 0.3* 640^ 

57-74-9 

108-90-7 

124-48-1 

Chlofdane 13' 6r 

Chloroticnzcne 
(MonocMuiotieimne) 

4l,00(f t » *.IW 

CtuofodibfOfnocMlhine 
(Dtbroinochloroincihinc) 

41,000^ 4i.oo(r 

67-66-3 

218-01-9 

Chloroform 

Chrysene 

940* Of 

780-

94-73-7 2.4-D 20,000^ 

Dalapon 61,000^ 

DDD 24* 

I4.00ff 

11,000-

2,000* 

6,000^ 

330-

160* 

« 
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CAS No. 

72-33-9 

30-29-3 

Chemical 
Name 

DDE 

DDT 

Route-Specinc Values for Surface Soils 

Industrial-
Commercial 

Ingestion 
(mg/kg) 

\T 

17-

Inhataiion 
(mg/kg) 

120-

Construction 
Worker 

Migration to 
Groundwater Route 

Values 

Ingestion 
(mg/kg) 

240-

240-

Inhalation 
(mg/kg) 

1.300' 

33-70-3 

96-12-8 

106-93-4 

10646-7 

91-94-1 

73-34-3 

107-06-2 

73-33-4 

DibeMO(a,»)anduacene o.r I I * 

1,2-Dibronio-3-cliloropropane 
M i — ^ a ^ a ^ ^ g a ii ii ' ' — ^ 

1,2-Dibronioeihane 
(Ediylene dibromfcle) 

430- 39' 120-

O.or 0.09' 0.01-

DM-butyl phdttlate 200.000^ 100* 200,000^ 1001 

1,2-Dichlorobenzene 
(0 - DtcWorobenzene) 

I80.00(f 300' 18.000^ 180^ 

1,4-DicMorobentene 
(p - DIcMorofaenzene) 

240- 9.600^ 3,300- 2,20lf 

3.3'-DichlorDbenzHine 13- 180* 

1,1-DlcMoroetfiane 200,000^ 2,400* 2IO,O0ff 2,400* 

1,2-Dichloroediane 
(Ediylene dichloride) 

63- 0.4- 910" 0.3-

1,1-DicWoroetfiylene 18.000* 1,800^ 

136-39-2 d i - l ,2-DI(jiloroediylene 20,00(f 1.300' 20.000* 1,300* 

iSMO-S 

78-97-3 

mwt-l ,2-Dlchloroediylene 41,000* 3,600* 41,000* 3,600* 

1.2-Dichloioi>roi)aw 84- 13' 1.200-
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CAS No. 

342-73-6 

60-37-1 

145-73-3 

72-20^ 

86-73-7 

7 6 ^ - 8 

1024-37-3 

118-74-1 

Ctiemical 
Name 

1,3-DlcliloropfOfiene 
(l,3-Dfchloropco|iylene, ds •¥ irons) 

DieMrin* 

Dled|yl|Mnlato 

Dj^^cnrililSlSlSlL 

Endosulfan 

Endodiair 

Endrin 

ylbenzene 

Fhioniahene 

Fhnrene 

Heptachl( lor 

HepttcMor epoxfcte 

HexKhlorobenzene 

Route-Specific Values for Surface Soils 

Industrial-

Commercial 

Ingestion 
(mg/kg) 

33-

0.4-

1,000,000^ 

41,000-

12.000-

41,000-

610^ 

200,000^ 

82,000^ 

82,000^ 

Inhalation 
(mg/kg) 

0.2* 

320* 

1,600' 

Construction 

Worker 

Ingestion 
(mg/kg) 

460-

l,00O.O0(f 

l,000,00(f 

260* 

0.6-

0.5* 

4101-

2,00y 

200^ 

4.I0(^ 

IJOCt 

4.100^ 

61' 

200,000^ 

82,00lf 

82,00(f 

i r 

Inhalation 
(mg/kg) 

28-

320' 

1,600' 

32' 

33' 

23-

IT 
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CAS No. 

319-84-6 

38-89-9 

77-47-4 

67-72-1 

193-39-3 

78-39-1 

72-43-3 

74-83-9 

73-09-2 

91-20-3 

98-93-3 

I9I8-Q2-I 

1336-36-3 

I29-0OO 

122-34-9 

1 IO(M2-3 

Chemical 
Name 

luSpAfl-HCH iofpnoSHC) 

f o m m - H C H (Lbidaner 

HcxacMorecyclopemadiene 

HexacMoroetfiane 

bideno( 1.2.3-r.d)py rcne 

Isophorone 

Medioaychlor 

Mediyl bromide 
(Bromomediane) 

Methylene chloride 
(Dichloromedune) 

Niphthilcne 

Nitrobenzene 

Piclotam* 

Polychlorinated biphenyls (PCBs)* 

Pyrene 

SimazbK* 

Stymie 

Route-Specific Values for Surface Soils 

Industrial-
Commercial 

Ingesiion 
(mg/kg) 

0.9-

4* 

l4.0U(f 

isKxr 

V 

410.000^ 

10.000^ 

2.90(f 

760-

82.00(f 

l,OUU> 

140,000^ 

1; 10: 25* 

61,000^ 

10,000* 

410,000* 

Inhaliiion 
(mg/kg) 

1.4-

« 

3* 

,e 

t 

3.40t»' 

..».—.* 

2.2* 

I I -

fl 

140* 

t 

t A 

1 

, ,^ ,__,a 

1.400' 

Appendix,'. 

Construction 1 
Worker . | 

Ingestion 
(mg/kg) 

13' 

64-

I4.00(f 

200* 

110-

4l,0(Xf 

l,00(f 

290^ 

11,000-

8,200^ 

t,O0(f 

14,000^ 

1' 

6I,0UU^ 

1,000^ 

41.000^ 

n 

Inhalation 
(mg/kg) 

1.5-

t 

2' 

t 

1 

3,400* 

« 

0.2' 

120-

-..• 

Iff 

• 

«* 

«.~...* 

• 

1.400* 

Migrat ion to 
f irni inHwat^r Rmit^ 

Values 

1 

Class 1 
(mg/kg) 

0.0004" 

0.006 

10 

0.3'^ 

33 

4 ' 

62 

o.i» • 

0.01' 

30^ 

0.09*^ 

I.I 

% 

i.MXf 

0.02 

2 

Class 11 
(mg/kg) 

0.002 

0.03 

88* 

OJ 

173 

4 

310 

0.1 

0.1 

47 

0.09 

I I 

k 

7.000 

0.2 

10 

A D L 
(mg/kg) 

0.002 

^ 

0.26 

NA 

. 

• 

NA 

• 



CAS No. 

93-72-1 

127-18-4 

108-88-3 

8001-35-2 

12042-1 

71-59-6 

79^)0-5 

T94 iU 

I08-O5-4 

754)M 

1330-20-7 

65-854 

106474 

95-57-8 

U M i - 1 

Ctiemical 
Name 

2.4,5--|T 
(Snvex) 

Tctrscniorocuiyicne 
(Pc pchlotoeny Knc) 

Toluene 

Toxaphene* 

1,2,4*Tnchlofohtntcnc 

l.'l.l-TricMoracdiane' 

l.l.2-TricMoractfiane 

Trichlonicihylnie 

Vinyl Kciate 

Vinyl chloride 

Xylenes (total) 

leobab leOrvak i 

Benzoic AcU 

4 - Cnloroinubie 
^OloroanUlne) 

2-Chlorophenol 

2.4-Dichloiaiihenol 

Route-Specific Values for Surface Soils | 

Industrial-

Commercial 

Ingestion 
(mg/kg) 

16,000^ 

UV 

410,000^ 

5.2* 

20,000^ 

« 

t.nxr 

520-

1,000,000^ 

3* 

l,000,U0lf 

1,000,000^ 

8,200^ 

10.000^ 

6.IOIf 

Inhalation 
(mg/kg) 

• 

\ T 

520* 

T 

290' 

980' 

• 

r 

wt 

0.003* 

320' 

• 

• 

53.000' 

1 

1 
Construction | 

Worker . | 

Ingestion 
(mg/kg) 

20,00(P 

i.eoop 

410,000^ 

73* 

i.isaf 

t 

8,200^ 

7,500^ 

200.000^ 

43* 

I.OOO.ODQ^ 

820.000^ 

82(P 

10,000* 

610^ 

Inhalation | 
(mg/kg) 

, . • 

47* 

27» 

78-

290* 

9 8 * 

• 

4r 

34» 

0.1* 

320' 

. , ., • 

C 

• 

53.000' 

.» .. • 

Migration to 
Groundwater Route 

Values 

Class 1 

(mg/kg) 

2.7 

b.o« 

i 

0.04' 

Clats l l 

(wgrtig) 

13.5 

0.2 

12.5 

0.2 

2 20 

0.9 

0.01' • 

0.02 

84» 

0.01' 

74 . 

280^^ 

0 . 3 " 

2» 

O.V 

4.5 

0.1 

0.1 

14 

0.05 

74 

280 

0.3 

2 

OS 

A D L 

J t n g f t g ) 

• 

• 

' 
0.058 

• 

• 

• 

• 

• 

• 

• 

• 

1.) 

• 

• 
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Route-Specific Values for Surface Soils 

Industrial-
Commercial 

Construction 
Worker 

CAS No. 

103-67-9 

31-28-5 

93-4g.7 

86-304 

621-64-7 

87-86-5 

108-93-2 

93-93-4 

88-06-2 

Chemical 
Name 

Ingesiion 
(mg/kg) 

Inhataiion 
(mg/kg) 

Ingesiion 
(mg/kg) 

Inhalation 
(mg/kg) 

2,4-Dlniediylphenol 4l,00lf 

2.4-Dlnltn)phenol 4,l0(f 

2-Mediylphenol 
(a - Cusol) 

100.000* 

^-Ninosodlphenylanilne 

y-Nltrosodi-w-piopylamine 

Pentachloroptienol 

1.200-

0.8* 

24-J 

I.OOO.OOIf 

2,4,3-Trichlorophenol 200.000^ 

41,000^ 

410^ 

l,00(f 

17.000-

i r 

345-J 

120,000^ 

200,00(f 

2.4.6 Trichlorophenol 320- 320^ 7.500- 3.400-
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CAS No. 

7440-364) 

7440-38-2 

7440-39-3 

744(MI-7 

744042-8 

744(M3-9 

16887-0(K6 

744047-3 

18540-29-9 

744(M8-4 

7440-504 

57-12-5 

7782414 

15438-31-0 

Chemical 
Name 

Anriipony 

Arsenk" 

Barium 

Bciylllum 

Boron 

Cadrnhnrf' 

Chloride 

ChrDnriuni. total 

Oiiomlum. Ion, heiavalem 

CM«h 

SSSSL 
CyanMe 

Fhwride 

Soil Cleanup Objectives' 

Route-Specific Values for Surface Soils 

Industrial-

Commercial 

Ingestion 
(mg/kg) 

820^ 

140.00(P 

180.000^ 

1.00(P 

10.000^ 

120.00(P 

Inhalarion 
(mg/kg) 

230-

300.000^ 

1.200-

1.000,000 

i.3oy 

Construction 

Worker 

Class I 
(mg/kg) 

46-

14.000^ 

19-

njoaf 

100^ 

230-

76,000^ 

Iron 

41,000^ 

120,000* 

4.I0IP 

I2.00(P 

7.600^ 

4.100^ 

12.00(P 

Class n 
(mgrttg) 

i.3oy 

670,00(P 

23,00(P 

1,000.000 

30,000-

4,300-
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CAS No. 

7439-92-1 

7439-96-3 

7439-97-6 

744002-0 

14797-354 

778249-2 

7440-224 

14808-794 

7440-28-0 

744062-2 

1 7440664 

Chemical 
Name 

Lead 

Manganese 

Mercury" 

Nicker 

Nitrate as N* 

Sclenhurf* 

SUver 

Sulfate 

Thallhim 

Vanadhim' 

Zinc* 

Soil Cleanup Objectives' || 

Route-Specific Values for Surface Soils 1 

Industrial-
Commercial 

Ingestion 
(mg/kg) 

400» 

100.000^ 

610^ 

4 l .&3 i r 

1.000.000^ 

10.000^ 

10.000^ 

« 

160^ 

I4,000» 

6I0,0UU* 

Inhataiion 
(mg/kg) 

f 

30,00tf 

300.000^ 

12.000-

• 
Construction 

Worker 

Class 1 
(mg/kg) 

400^ 

10,000^ 

61' 

4.I0(P 

330,000^ 

1.000^ 

1.000^ 

, 1 

160^ 

1.400^ 

61.000* 

Class I I 
(mg/kg) 

_. 

6.70(r 

40,UUtf 

23O,0O0r 

Migration lo 
Groundwater Route 

' Valiirs 

aass 1 
(mg/L) 
TCLP 

0.0073-

|o.l5-

0.002-

l o . i -
1 

• 10.0^ 

• 0 .05- . 

1 * 

0.05-

|4o(r 

lo.oor 

1 0.049-

OassU 
(mg/L) 
TCLP 

0 . 1 -

10.0^ 

0 .01-

i.fr 

100* 

t 0.05-

400* 

o.or 

—* 

1 5.0- 1 10-

1 
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*** Indleates dial di« ADL b leu tfian or equal to die specillcd cleanup objective 

NA means Not Available; no PQL or EQL available In USEPA analytical mcdwds. 

Chcmlcd Name and Soil Cleanun Ohtecilvc Notathins t2nd. 3di tfmi 8di Columns) 

Soil remediation objectives based on human health criteria only. • I 
Calculated values correspond lo • target hazard quotient of I 
No toxicity aiterla.avallfble for this route of exposure. 
Soil saturation coneentrallon (C^) - the concentration at which the absorptive limits of the soil particles, the solubility limits of the available soil moisture, and saturation of soil pora air 
have been readied. Above the toll saturation cowcenuatlon. the assumptions regarding vapor transport to air and/or dissolved phase transport to groundwater (Ibr chemicals which arc liquid 
al ambient toll temperatures) have been violated, and aHematlve modeling approaches we required. 
Calculated values correspond to a cancer risk level of I hi 1,000,000. Site-speclHc conditions may warrant use of a greater risk level but not lo exceed 1 bi 10,000. 
Level b at or below Contract Laboratory Program required quanliuilon limit Ibr Regular Analytical Services (RAS). 
Chemlcal-speclflc prapcrtlet are tueh dial Oils route It not of concern at any soil contaminant concentration. 
A preliminary goal of I ppm hat been set for PCBs based on Culdanct on Remedial Actions for Snperfiind Sites wlih PCB Conlamlnailon, EPA/540a-9Q/007, and on USEPA cflbtts to 
manage PCB contamhiatlon. Sec 40 CFR 761.120 for USEPA *PCB Spill Cleanup Policy.* I l i b rctnlallon goes on lo say dial die cleanup goal for an unresHlded area b 10 ppm and 25 
ppm for a lestrktcd area, provided both have at Icait 10 Inchei of clean cover. 
Soil remediation objccthrc for pH of 6.8. I f soil pH b odier ttian 6.8, refer lo Appendix B,Tables C and D. 
Ingestion toll remediation objective adjusted by a factor of 0.5 to account Tor dermal f«Nite. 
A preliminary remediation goal of 400 mg/kg has been set for lead based on Rnlsed butrlm Soil lead Guldanctfor CERCLA Sites and RCRA Contetlm AeUan FaellllkM, OSWER 
Directive I93SS.4-I2. 
Potential for soil-plam-human exposure. 
Concentration bi mg/L determined by die Toxicity Characlerbtic Leaching Procedure (TCLP). The pcnon conducting die lemediallon has die option lo ate TCLP objecthrct Ibted fai 
dibTable or die applicable pH-tpccinc soil cleanup objecthrc bi Appendix B,Tablc C and D. I f die pcnon wbhet to calculate cleanup obJecUvca bated en backgwund contciiaaUons, dib 
should be done hi accordance widi Subpart C of Part 742. 
The Agency reserves the right to evaluate the potential for remaining contaminant concentrations to pose significant threats to cr6ps. livestock, or wildlife. 
For agrichonical fhcilitles. cleanup objectives for surficial soils which are based on field application rates may be more appropriate for cuncntly registeted pesticides. 
Consult the Agency for fiirther infoimaiion. 
For agrichemical racilities. soil cleanup objectives based on site-specific background concentrations o f Nitrate as N may be more appropriate. Such determinations shall 
be conducted in accordance widi the Tier 3 evaluation procedures set forth in Subpart H o f Part 742. 
For cyanide, die TCLP extraction must be done using water at a pH of 7.0. 
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Section 742.APPENDIX B: Tier 1 Tables and Illustrations 
I 

Table C: pH SpeciHc Soil Cleanup Objectives Tor Inorganics and Ionizing Organics Tor Protection of Class I 
Groundwater 

Chemical (totals) 
(mg/kg) 

Inorganics 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium (+6) 

Copper 

Mercury 

Nickel 

Selenium 

Thallium 

Zinc 

pH4.5 
to 4.74 

12 

12 

0.06 

0.04 

36 

165 

0.004 

0.9 

12 

0.20 

73 

pH 4.75 
to 5.24 

13 

16 

0.15 

0.06 

31 

367 

0.008 

I 

9 

0.20 

101 

pH 5.25 
to 5.74 

13 

19 

0.75 

O.IO 

27 

1.030 

0.025 

2 

6 

0.30 

209 

pH 5.75 
to 6.24 

14 

21 

6 

0.30 

24 

5.790 

0.15 

3 

4 

0.30 

899 

pH 6.25 
to 6.64 

IS 

26 

50 

2 

20 

30.400 

1 

11 

3 

0.30 

6.305 

« 

pH 6.65 
to 6.89 

IS 

32 

142 

6 

19 

65.000 

3 

20 

3 

0.30 

17.750 

1 

pH6.9 to 
7.24 

15 

35 

429 

13 

18 

100.700 

3 

32 

2 

0.40 

47.760 

pH 7.25 to 
7.74 

16 

87 

2.830 

63 

16 

163,300 

4 

71 

.2 

0.40 

250.600 

pH 7.75 
to 8.0 

16 

340 

17.870 

230 

14 

163.300 

4 

lis 

I 

0.50 

792,500 
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Chemical (totals) 
(mg/kg) 

Organics 

Benzoic Acid 

2,4-DichIorophenol 

Pentachlorophenol 

2.4.5-
Trichlorophenol 

2.4.6-
Trichlorophenol 

pH4.S 
10 4.74 

63 

0.10 

0.23 

35 

0.16 

pH 4.75 
to 5.24 

59 

O.IO 

0.20 

33 

0.14 

pH 5.25 
to 5.74 

37 

O.IO 

0.06 

34 

0.12 

pH 5.75 
to 6.24 

57 

O.IO 

0.03 

33 

O.IO 

pH 6.25 
to 6.64 

36 

O.IO 

0.02 

26 

0.06 

pH 6.65 
to 6.89 

56 

0.10 

0.01 

22 

1 0.03 

pH 6.9 to 
7.24 

36 

O.IO 

0.01 

17 

1 0.04 

pH 7.25 to 
7.74 

36 

0.09 

0.01 

9 

1 0.03 

pH 7.73 
to 8.0 

36 

0.07 

0.01 

3 

0.01 
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Section 742.APPENDIX B 

Table D: pH Specific Soil Remediation Objectives for Inorganics and Ionizing Organics Tor Protection of Class II 
Groundwater 

Chemical (totals) 
(mg/kg) 

Inorganics 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium (+6) 

Copper 

Mercury 

Nickel 

Selenium 

Thallium 

Zinc 

pH4.5 
to 4.74 

48 

12 

7.5 

0.4 

No Dau 

165 

0.02 

18 

12 

2 

146 

pH 4.75 
to 5.24 

52 

16 

19 

0.6 

No Dau 

367 

0.04 

20 

9 

2 

202 

pH 5.25 
to 5.74 

52 

19 

94 

I 

No Dau 

1.030 

0.12 

40 

6 

3 

418 

pH 5.75 
to 6.24 

56 

21 

750 

3 

No Dau 

5.790 

0.75 

60 

4 

3 

1.798 

pH 6.25 
to 6.64 

60 

26 

6.250 

20 

No Dau 

30.400 

3 

220 

3 

3 

12.610 

pH 6.65 
lo 6.89 

60 

32 

17.750 

60 

No Dau 

65.000 

15 

400 

3 

3 

35.500 

pH 6.9 to 
7.24 

60 

35 

53.623 

130 

No Dau 

100,700 

13 

640 

2 

4 

95,520 

pH 7.25 to 
7.74 

64 

87 

353,750 

630 

No Dau 

163,300 

20 

1.420 

2 

4 

301.200 

pH 7.75 
to 8.0 

64 

340 1 

1.000.000 

2.300 

No Dau 

163,300 

20 

2,300 

1 

5 

1.000.000 
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Chemical (totals) 
(mg/kg) 

Organics 

Benzoic Acid 

2,4-Dichloropheool 

2.4.3-
Trichlortvhenol 

2.4.6-
Trichlorophenol 

pH4.3 
to 4.74 

63 

0.1 

1.2 

173 

0.16 

pH 4.75 
to 3.24 

59 

0.1 

1.0 

173 

0.14 

pH 5.25 
to 5.74 

-

57 

O.I 

0.30 

170 

0.12 

pH 5.75 
to 6.24 

37 

0.1 

0.13 

163 

O.IO 

pH 6.25 
to 6.64 

36 

O.I 

0.1 

130 

0.06 

pH 6.65 
to 6.89 

56 

0.1 

0.05 

110 

0.03 

pH 6.9 to 
7.24 

36 

0.1 

0.03 

83 

0.04 

pH 7.25 to 
7.74 

36 

0.09 

0.03 

43 

0.03 

pH 7.73 
lo8.0 

36 

0.07 

0.03 

23 

0.01 
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Section 742ja»PENDIX B: Tier 1 Tables and lUustrations 

TABLE E: Tier 1 Groundwater Cleanup Objectives 
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Groundwater Cleanup Objective 1 
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CAS No. 

65-85-0 

106-47^ 

95-57-8 

120-83-2 

105-67-9 

51-28-5 

95-48-7 

86-30-6 

621-64-7 

95-95-4 

Chemical Name 

Groundwater Cleanup Objeaive 

Class I Baseline 
(mg/L) 

Benzoic Acid 

4-Chloroaniliiie 
(lt>-Chloroanilinr) 

2-Chlorophenol 

2.4-Dichlorophenol 

2,4-Dimethylpheiiol 

2,4-Dinitrophenol 

2-Metbylphenol 
(o - Cresol) 

AZ-Nitrosodiphenylaming 

28 

0.028 

0.035 

0.021 

A -̂Nitrosodi-n-propylamine 

Phenol 

2.4 .S-Tricblorophenol 

0.14 

0.014 

0.35 

0.01' 

0.01' 

Class II Baseline 
(mg/L) 

28 

0.028 

0.035 

0.021 

0.14 

0.014 

0.35 

0.01 

88-06-2 2.4.6 Trichlorophenol 0.0064' 0.0064 
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1 CAS No. 

1 7440-66-6 2Unc' 

Name 

Groundwater Cleanup Objective 

Class I Baffl*"^ 
(mg/L) 

Class n Baseline (j 
(mg/L) 

5.0» 10* 

Chemitat Name and Groimdwatw ClMmtp Ohifgrivg Wnmtinnn 

' Accepuble Detection Limit • The groundwater Healdi Advisory ooncemration is equal to ADL for carcinogens as . 
specified in 35 Ql. Adm. Code 620, Subpan F. 'Test Mediods for Evaluating Solid Wastes. Physical/Chemical 
Methods.* EPA Publication No. SW-M6 and 'Mediods for die Determination of Organic Compounds m Drinking 
Water.* EPA. EMSL. EPA-600/4-88/039 must be used. 

' Oral Reference Dose and/or Reference Concentration under review by USEPA. Listed values subjea to change. 
* Value listed is also die Groundwater Quality Standard for diis chemical pursuant to 35 Hi. Adm. Code 620.410 for 

CiassJ Groundwater or 33 Dl. Adm. Code 620.420 for Class II Groundwater. 
' Considered a volatile chemical for puiposes of Part 742. 
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Section 742ja»PENDIX B: Tier 1 Tables and lUustrations 

niustration A: Tier 1 Evaluation 

Residential Property 
with Class I or II 

Groundwater 
Agr»iltuml or -

Wildlife Receptors 

I 
I Appendix B. Table A 

Cleanup Ot>)eebves 
I 

Industnal/Commerctal 
Property with Class I or 

II Groundwater 
(biatautMiai uuniioii 

••qiiaad) 

Tier 3 
Evaluation Appendix B. Table B 

Cleanup Objecbves 

Appendix B. 
Tables C & D 

MMng iMlti COC wtMM 
MiubMy • pH MpanMnt 

lOpUoHal) 

T 
JL. Detennine Tier 1 

cleanup obfecbves. 
(I e.. moci rettnctive 
value Irom the three 

•ipoture routes) 
I 

I 
i Compare site data to cleanup obtecbves and determine: 
: 1 Which COCs Mft below the Tier 1 obfecbves? 
.2 Which COCs are sbli of concern? 
13. Can soil avenging or compositing tie used? 

Remediate to Tier 1 .' 
Cleanup Objecbves i 

1 

! Tcr 2 Evaluation for all 
I COC's remaining m all 
I applcaMe pathways. 

Tier 3 Evaluabon for 
various situabons 
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Section 742.APPENDIX C: Tier 2 Tables and Illustrations 

Table A: SSL Equations 

Equations for Ingestion 
of Contaminants in Soil 

Cleanup Objectives for 
Noncarcinogenic 
Contaminants 
(mg/kg)" 

Cleanup Objectives for 
Carcinogenic 
Contaminants, Residential 
(mg/kg) 

Cleanup Objectives for 
Carcinogenic 
Contaminants - Industrial/ 
Commercial. Construction 
Worker 
(mg/kg) 

THQ * BW * AT » 365 
yr 

^ . 10 • J l . » EF • ED » IR, 
RfD. mg 

•of 

TR • AT , • 365 — 
yr 

SF . • 10 • J ^ » EF • IF 
mg 

•e*-«4 

TR • BW » AT, • 365 — 
yr 

SF^ • ^ 0 * J ^ » EF • ED * IR, , , 
* mg •«* 

SI 

S2 

S3 
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Equation for Inhalation 
of Contaminants In Soil 

Residential, Industrial-
Commercial 
Cleanup Objeclives for 
Noncarcinogenic 
Contaminants (mg/kg)* 

Construction Worker 
Cleanup Objectives for 
Noncarcinogenic 
Contaminants (mg/kg)^ 

Residential. Industrial-
Commercial Cleanup 
Objectives for 
Carcinogenic 
Contaminants (mg/kg) 

THQ • AT 'iSeS 
y 

EF • ED • — • ( — • + ) 
RfC VF PEF 

THQ • AT • 363 — 

EF • ED • — • ( — , + - ^ — ) 
RfC V F ' P E F ' 

TR • AT • 365 
c yr 

URF • 1,000 ^ • EF • ED • ( — * —!— ) 
mg VF PEF 

S4 

S5 

S6 

Appendix, 52 



Construction Worker 
Cleanup Objeclives for 
Carcinogenic 
Contaminants (mg/kg)* 

TR » AT • 365 — 
yr 

URF • 1.000 J ^ • EF • ED ^ { — + i—1— ) 
mg Yfi P E F ' 

S7 

Equation for Derivation 
of the Volatization Factor 
for Residential. Industrial-
Commercial. VF (m'/kg) 

Equation for Derivialion 
of the Volatization Factor 
for Construction Worker. 
VF'(m'/kg) 

VF = Q _ . ( 3.14 « g « r )*« , 4 _ml 

'VF (2 • D^ • e . . K J cm' 

VF' = F F 

10 

S8 

89 

Equation for Derivialion 
of a 
(cmVs) 

D^.e. 

0. * 
(p,)(i - e.) 

•• 
SIO 
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Partition Equation for 
Migration to 
Groundwater 

Remediation Objective 
(mg/kg) 

Dilution Factor. DP 

Equation for Derivation of the Soil Saturation Limit. 

Equation for Estimation of Mixing Zone Depth, d 
(m) 

Target Soil Leachate Concentration. C , 
(mg/L) 

• 

(8^ • e. • H) 
c, . I K, * - ^ ^ 1 

• 1 

DF = 1 . • " " " 
/ • L 

c.^ = ^ M ( K , . p , ) * e ^ M H ' - e . ) i 

d = 

(0.0112 . L» )•• + d. I 1 - axp ^]^ ' ! ' f \ 'J.^ 1 

C , = DF . G W ^ 

S l l 

812 

813 

814 

SIS 

• 
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EfTective Didiisivity, D,, 
(cmVs) 

l 3 33 

' "M^^) 
816 

Soil-Air Partition CoefTicient. K, 
(g«i/cm' j , ) K - " ' 

817 

Soil-Water Partition Coefficient. K^ 
(cmVg) ^ = ' ^oc - ' oe 

818 

Air-Filled Soil Porosity. 0, 

e. = n (*v • p») 

819 

Water-Filled Soil Porosity. 6 . 

(L.«/L«a) 
W p^ 

820 
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Total Soil Porosity, i) 
( ( W L , M ) 

• 

Groundwater Cleanup Objective for Carcinogenic 
Contaminants for Residential. Industrial-Commercial. 
O W ^ 
(mg/L) 

• 1 

TR • 70 fcg • AT^ • 365 — 
yr 

S F . • 2 - • 3 5 0 - ^ • 30 yr 
• d yr 

S l l 

S22 
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Section 742.APPEND1X C: Tier 2 Tables and Illustrations 

Table B: SSL Parameters 

Symbol 

AT 

AT 

AT. 

BW 

c« 

c. 

d 

d. 

DH 

D| 

Parameter 

Averaging Time for 
Noncarcinogens in 
Ingestion Equation 

Averaging Time for 
Noncarcinogens in 
Inhalation Equation 

Averaging Time for 
Carcinogens 

Body Weight 

Soil Sahiration 
Concentration 

Target Soil Leachate 
Concentration 

Mixing Zone Depth 

Aquifer Thickness 

Effective DiRusivity 

Diff i isivityinAir 

Units 

yr 

yr 

yr 

kg 

mg/kg 

mg/L 

m 

m 

cmVs 

cmVs 

Source 

SSL 

SSL 

SSL 

SSL 

Appendix A. Table A or 
Equations 13 in 
Appendix C. Table A 

Equation 815 in 
Appendix C. Table A 

SSL or 
Equations 14 in 
Appendix C. Table A 

Field Measurement 

Equations 16 in 
Appendix C, Table A 

Appendix C. Table E 

Parameter Value(s) 

Residential - 6 
Industrial/Commercial - 25 
Construction Worker - 0.173 || 

Residential « 30 
Industrial/Commercial - 25 
Construction Worker - 0.173 

70 

Residential - IS 
Industrial/Commercial - 70 
Consuuction Worker - 70 

Chemical-^peciric or 
Calculated Value H 

Groundwater Sundard. Health Advisory. 
or 
Calculated Value 

2 m or 
Calculated Value 

Site-Specific 

.Calculated Value 

Chemical-Specific | 
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Symbol 

DF 

ED 

ED 

ED 

ED 

EF 

F(«) 

r« 

ow.„ 

H' 

1 

Parameter 

Dilution Factor 

Exposure Duration for 
Ingestion of 
Carcinogens 

Exposure Duration for 
Inhalation of 
Carcinogens 

Exposure Duration for 
Ingestion of 
Noncarcinogens 

Exposure Duration for 
Inhalation of 
Noncarcinogens 

Exposure Frequency 

Function dependent on 
U J U . 

Organic Carbon Content 
of Soil 

Groundwater Cleanup 
Objective 

Henry's Law Constant 

Hydraulic Gradient 

Units 

unilless 

yr 

yr 

yr 

yr 

d/yr 

unitless 

g/g 

mg/L 

unilless 

m/m 

Source 

Equations 12 in * 
Appendix C. Table A 

SSL 

SSL 

SSL 

SSL 

SSL 

SSL 

SSL or 
Field Measurement 
(See Appendix C. Table F) 

Equation S22 in 
Appendix C. Table A 

Appendix C. Table E 

Field Measurement 
(See Appendix C. Table F) 

Parameter Value(s) 

10 or Calculated Vahie 

• I 
Industrial/Commercial - 25 
Construction Worker - I 

Residential - 30 
Industrial/Commercial > 25 
Construction Worker •• 1 

Residential > 6 
Industrial/Conunercial - 25 
Construction Worker - 1 

Residential - 30 
Industrial/Conunercial > 25 
Constniction Worker - 1 

Residential - 350 
Industrial/Commercial - 250 
Consttucdon Wotker " 45 

0.194 

Surface Soil - 0.006 
Subsurface soil - 0.002. or 

Site-Specific 

Calculated 

^Chemical-Specific 

Site-Specific 
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Symbol 

I 

(residential) 

IR«. 

K 

K-

K, 

K« 

L 

PEF 

PEF' 

Q/Cv, 

(Equation S8 in Table 

F) 

Parameter 

Infiltration Rate 

Age Adjusted Soil 
Ingestion Factor for 
Carcinogens 

Soil Ingestion Rate for 
Noncarcinogens 

Aquifer Hydraulic 
Conductivity 

Soil-Air Partition 
Coefficient 

Soil-Water Partition 
Coefficient 

Organic Carbon 
Partition Coefficient 

Source Length Parallel 
to Groundwater Flow 

Particulate Emission 
I C to lO-* Factor 

Particulate Emission 
Factor adjusted for 
Agitation (construction 
worker) 

Inverse of the mean 
concentration at the 
center ofa 30 acre 
square source (used in 
VF equation) 

Units 

m/yr. 

(mg-yr)/(kg-d) 

mg/d 

m/yr 

g,Vcm>,k 

cmVg or L/kg 

cmVg or L/kg 

m 

m'/kg 

m'/kg 

(g/m'-sy(kg/m') 

Source 

SSL 

SSL 

SSL 

Field Meuurement 
(See Appendix C. Table F) 

Equation SI7 in 
Appendix C. Table A 

Equation SIS in 
Appendix C. Table A 

Appendix C. Table E 

Field Measurement 

SSL 

SSL 

SSL 

Parameter Value(s) 

0.3 

Residential i=, 114 

Residential » 200 1 
Industrial/Commercial - 50 
Construction Worker • 480 

Site-Specific | 

Calculated Value 

Calculated Value 

Chemical-Specific 

Site-Specific 

6.79 • 10* 

9.53 . 10' 

Residential = 35.10 
Industrial/Commercial = 3S.I0 

'Construction Worker = 65.75 
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Symbol 

RfC 

RfD. 

8 

SF. 

T 

THQ 

TR 

u. 

URF 

u. 

V 

VF 

VF' 

Parameter 

Inhalation Reference 
Concentration 

Oral Reference Dose 

Solubility In Water 

Oral Slope Factor 

Exposure Interval 

Target Hazard Quotient 

Target Cancer Risk 

Mean Annual 
wtndspeed 

Inhalation Unit Risk 
Factor 

Equivalent Threshold 
ValueofWindspecdat2 
m 

Fraction o f Vegetative 
Cover 

Volatization Factor 

Volatization Factor 
adjusted for AgiUition 

Units 

mg/m' 

mg,'(kg-d) 

mg/L 

(mg/kg-d)' 

s 

unitless 

unitless 

m/s 

(ug/m')' 

m/s 

unitless 

m'/kg 

m'/kg 

Source 

lEPA (IRIS/HEAST) 

lEPA (IRIS/HEAST) 

Appendix C, Table E 

lEPA (IRISAIEAST) 

SSL 

SSL 

SSL 

SSL 

lEPA (IRISAIBAST) 

SSL 

SSL 

Equation S8 in 
Appendix C. Table A 

Equation 89 in 
Appendix C. Table A 

Parameter Value(s) Q 

Toxicological-specific | 

> 1 
Toxicological-Specifie 
(Note: for Construction Worker use 
subchronic reference doses) 

Chemical-Specific | 

Toxicological-Specifie | 

Residential» 9.5 •10* 
Industrial/Commercial - 7.9 • 10* 
Constniction Worker - 1.3 • 10* 

1 

Residential-lO-* to 10* 
Industrial/Commercial - i C t o 10"* 
Constniction Woricer - 10^ to 10* 

4.69 

Toxicologlcal-Speciflc 

11.32 

0.5 1 

Calculated Value 
• 

Calculated Value 
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Symbol 

w 

cc 

1 

e. 

Parameter 

Average Soil Moisture 
Content 

Dispersivity Factor 

Total Soil Porosity 

Air-Filled Soil Porosity 

Units 

B.««/B«i 

cmVs 

Lp«A«« 

L J L M 

Source 

SSL or 
Field Measurement 
(See Appendix C, Table F) 

Equation SIO in 
Appendix C, Table A 

SSL or 
Equation S2I in 
Appendix C, Table A 

SSL or 
Equation 819 in 
Appendix C. Table A 

Parameter Vatue($) f 

0.1. or 

Surface Soil (lop 1 meter) » 0.1 
Subsurface Soil (below 1 meter) = 0.2. or 

Site-Specific 

Calculated Value 

0.43. or 

Gravel-0.2S 
Sand = 0.32 
Silt = 0.40 
Clay = 0.36. or 

Calculated Value 
U 

Surface Soil (top 1 meter) - 0.28 
Subsurface Soil (below 1 meter) - 0.13. or 

Gravel =» 0.05 
Sand = 0.14 
Silt-0.24 
Clay = 0.19. or 

Calculated Value 
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Symbol 

e. 

Pk 

P. 

Parameter 

Water-Filled Soil 
Porosity 

Dry Soil Bulk Density 

Soil Particle Density 

Water Density 

Units 

L.«A«. 

kg/L 

g/cm' 

g/cm' 

Source 

SSL or < 
Equation 820 in 
Appendix C. Table A 

SSL or 
Field Measurement 
(See Appendix C, Table F) 

SSL or 
Field Measurement 
(See Appendix C, Table F) 

SSL 

Parameter Value(s) 

Surface Soil (top 1 meter)» 0.1 S 
Subsurface Soil (below 1 meter) - 0.30, or 

» 
Gravel = 0.20 
Sand = 0.18 0 
Silt = 0.16 1 
Clay-0:17, or 

Calculated Value 

1.5. or 

Gravel - 2.0 
Sand-1.8 
S i l t -1 .6 
C lay-1 .7 , or 

Site-Specific | 

2.65, or • 

Surfkce Soil (top I meter) - 2.63 
Subsurface Soil (below 1 meter) - 2.65. or 

Site-Speciflc 

• 
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Section 742.Appendix C: Tier 2 Tables and Illustrations 

Table C: RBCA Equations 

Ingestion of 
Soil. 
Inhalation of 
Vapors and 
Particulates, 
and Dermal 
Contact 

Cleanup 
Objectives for 
Carcinogenic 
Contaminants 
(mg/kg) 

Cleanup 
Objectives for 
Noncarcinogenic 
Contaminants 
(mg/kg) 

Volatization 
Factor for 
Surficial Soils. 
V F . 
(kg/m') 

Whichever h less 
between R3 and R4 

TR ' BW • AT, • 365 — 
yr 

SF » E D \ ISF, • 10 ' — ' W R , ^ • f ^AF^- t {SA ' M » RAF^)] + [SF, • W,^ • (VF,,•^ VF^ l 

THQ • BW • AT, • 365 
yr 

10 • ^ W R ^ » RAF , H (SA . M . RAF^ )] ^ , ^ ^ ^.^^^ ^ ^ ^ ^ , , 

EF ' E D • I 
RfD. RfD. 

2 • W • p, • 10' 
,s cm * kg 

VF, 
m* g 

U • 6 . . 
" t l r i l r 

D l ' ^ H ' 

n ' i e , . - K » r , . p , ) + ( H ' . 9 „ ) J » T 

Rl 

HI 

R3 
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Volatization 
Factor for 
Surficial Soils 
Regarding 
Particulates. VF, 
(kg/m») 

EfTective 
Diffusion 
Coefficient in 
Soil Based on 
Vapor-Phase 
Concentration. 
D / " 
(cmVs) 

* ' P . . * 

»v. p . d . io» '^JJllJl 
• s m g 
U • 6 • J ' 

P^» W • 10 

V F ^ . 

» cm* kg 

w* g 

^ e . ' ^ . . 

^ o'-.e; JSS 

0. -
^r 

\wUer - Q S S S 

H'.e*, 

R4 

R5 

R< 

Ambient 
Vapor 
Inhalation 
(outdoor) 

Cleanup 
Objectives for 
Carcitiogetdc 
Contaminants 
(mg/kg) 

RBSL,^ • 10 * 

VF tMiS R7 
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Cleanup 
Objectives for 
Noncarcinogenic 
Contaminants 
(mg/kg) 

RflSL.^ . 10 » , 

VF •imt RB 

Carcinogenic 
Risk-Based 
Screening Level 
for Air. RBSL.^ 
(ug/m') 

RBSL^^ 
TR* BW * AT, • 365 — • 10' -^^ 

yr mg 
SF, • IR^ • EF • ED R9 

Noncarcinogenic 
Risk-Based 
Screening Level 
for Air. RBSL^^ 
(ug/m') R8SL„ = 

THQ • RfD, • BIV • AT, . 365 - ^ • 10' - i ^ 
[ yr m ^ 

IR^ * EF • ED 
RIO 

H ' . p . i o » ^ f ! ! ^ 
• —s « 

^f",,.. » m ' g 
( 1/.. • 5 . . • L ) 

19„ +( *. • P. )•*-( H' • 0.. )1 M ^ *' , ** ^ 1 
•ir 

( 0 . • M' ) 

Rll 
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Leaching to 
Groundwater 

Cleanup Objective 
(mg/kg) 

Groundwater at the 
source. GW, . . . 
(mg/L) 

Leaching Factor. 
L F ^ 

(mg/L».)/(mg/ki,H) 

GW. 

LF, 

GW. 
GW. 

eoniy 

C IC l» l * ' 

LF. 

. cw'<rg 
*̂ * L o 

C 0.. -K *. • P. ) + ( H' • O- Ml 1 + ^ ^7.'^^'^ ^ 

R l l 

R13 

R14 
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Steady-State 
Anenualion Along 
the Centerline of a 
Dissolved Plume, 
C(,| /c„ 

r IC 

| . X 
• x p l ( - ^ ) . (1-

2a 
1 4 

4X • a.. 

U 
1 • orf 1- l . o r f l -

4 • yoTof 4 • ^oTTx R15 

Longihidinal 
Dispersivity. a, 
(cm) a , 3 0.10 • X 

RU 

Transverse 
Dispersivity. a, 
(cm) ' 3 

R17 

Vertical 
Dispersivity. a , 
(cm) 

a = ~ 
' 20 

R18 
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Specific Discharge, 
U 
(cm/d) 

Soil-Water Sorption 
Coefficient, k. 

U = 
K • I 

^ . • ' ^ . c - ' . . 

R19 

R20 

Volumeuic Air 
Content in Vadose 
Zone Soils. 0 . 
(cm'* /cm' ,J 

8 . . - 0 , 4. 
( w P. ) 

P. 
R l l 

Volumetric Water 
Content In Vadose 
Zone Soils. 0. , 
(cm»,»,/cm'rt) 

8-.« 
w • p. 

R l l 

Total Soil Porosity. 

Or 
(cmVcm'^i) 

O r * 8 . . * 8 , 

R23 
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Groundwater 
Migration 

Groundwater Darcy 
Velocity, U ^ 
(cm/s) 

Cleanup Objective 
for Carcinogenic 
ConUminants 
(mg/L) 

Dissolved 
Hydrocarbon 
Concentration along 
Centerline, C,„ 
(g/cm'.«,) 

• 1 

TR » BW ' AT • 365 — 
yr 

SF , • ' " , • EF ' ED 

Cu, = 

C^«-«pl(2^)(<-> 
" 4 • ^a^ • X 4 . ya, • X 

R24 

R2S 

RU 

L 
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Section 742.APPENDIX C: Tier 2 Tables and Illustrations 

Table D: RBCA Parameters 

Symbol 

AT. 

AT. 

BW 

^ W K t t 

C,.) 

C(,,/C«.„a 

d 

D** 

Parameter 

Averaging Time for 
Carcinogens 

Averaging Time for 
Noncarcinogens 

Adult Body Weight 

Concentration of 
Contaminant in 
Groundwater at die 
Source. 

Concentration of 
Contaminant in 
Groundwater at 
Distance X from die 
source 

Steady-Sute 
Attenuation Along die 
Centerline of a 
Dissolved Plume 

Lower DepUi of 
Surficial Soil Zone 

Diffusion Coefficient 
in Air 

Units 

yr 

yr 

kg 

mg/L 

mg/L 

cm 

cm'/s 

) 

Source 

RBCA 

RBCA 

RBCA 

Field Measurement 

Equation R26 in 
Appendix C. Table C 

Equation R15 in 
Appendix C, Table C 

Field Measurement 

Appendix C, Table E 

I 

Parameter Vaiue(s) 

70 

Residential = 30 
Industrial/Commercial *> 25 
Construction Worker « 0.173 

_ ^ 

-

70 1 

Site-Specific 

Calculated Value 

Calculated Value | 

100 or 
Site-Specific (not lo exceed 100) 

Chemical-Specific 
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Symbol 

D— 

or 

ED 

EF 

erf 

f« 

OW.. , 

ow.„ 

H* 

1 

Parameter 

Diffusion Coefficient 
in Water 

Effective Diffusion 
Coefficient in Soil 
Based on Vapor-Phase 
Concentration 

F.xpnsure Duration 

Exposure Frequency 

Error Function 

Organic Carbon 
Content of Soil 

Groundwater Objective 
at die Compliance 
Point 

Orotmdwater 
Concentration at die 
Source 

Henry's Law Constant 

Hydraulic Gradient 

Units 

cm'/s 

cm'/s 

yr 

d/yr 

unitless 

g/g 

mg/L 

mg/L 

unilless 

cm/cm (unitless) 

Source 

Chemistry & Physics 
Handbook 

Equation R6 in 
Appendix C, Table C 

RBCA 

RBCA 

Appendix C. Table G 

RBCA or 
Field Measurement 
(See Appendix C, Table F) 

Field Measurement or 
lEPA Established 

Equation RI3 in 
Appendix C. Table C 

Appendix C. Table E 

Field Measurement 
(See Appendix C. Table F) 

Parameter Value(s) n 

Chemical-Specific | 

Calculated Value | 

Resldemial « 30 
Industrial/Commercial •> 25 
Construction Worker <- 1 

Residential « 350 
Industrial/Commercial • 250 
Construction Worker > 43 

Madiematical Function 

Surface Soil *> 0.006 
Subsurface Soil - 0.002 or 

Site-Specific 

Site-Specifit: 

Calculated Value. 

Chemical-Specific 

Site-Specific 
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Symbol 

I 

IR., 

IR«.. 

iRw 

K 

Kc 

k. 

U 

L F ^ 

M 

Pe 

RAF4 
(volatiles) 

RAF4 
(PNAs) 

Parameter 

Infiltration Rate 

Daily Outdoor 
Inhalation Rate 

Soil Ingesiion Rale 

Daily Water Ingestion 
Rate 

Aquifer Hydraulic 
Conductivity 

Organic Carbon 
Partition Coefficient 

Soil Water Sorption 
Coefficient 

Depdi to Subsurface 
Soil Sources 

Leachbig Factor 

Soil to Skin Adherence 
Factor 

Particulate Emission 
Rate 

dermal Relative 
Absorption Factor 

Dermal Relative 
Absorption Factor 

Units 

cm/yr 

m'/d 

mg/d 

L/d 

cm/d 

cm'/g or L/kg 

( i f t^ ) ' ( i /cm'^) 

cm 

(mg/U«.)/(mg/kg,^) 

mg/cm' 

g/cm'-s 

unitless 

unitless 

Source 

RBCA 

RBCA 

RBCA 

RBCA 

Field Measurement 
(See Appendix C. Table F) 

Appendix C. Table E 

Equation R20 in 
Appendix C.Table C 

RBCA 

Equation R14 in 
Appendbi C. Table C 

RBCA 

RBCA 

RBCA 

RBCA 

Parameter Value(s) || 

30 

20 , 

Residential = 100 
Industrial/Commercial >= 50 . 0 
Construction Worker *> 480 | 

Residential = 2 
Industrial/Commercial « 1 

Site-Specific 

Chemical-Specific 

Calculated Value 

100 

Calculated Value 

0.5 

6.9 • 10 '* 

0.5 

0.05 

• 
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Symbol 

RAF. 

RBSU, 

RBSU, 

RfD, 

RfD. 

SA 

s. 

s . 

SF, 

SF. 

Parameter 

Oral Relative 
Absorption Factor 

Carcinogenic 
Risk-Ba.sed Screening 
Level for Air 

Noncarcinogenic 
Risk-Based Screening 
Level for Air 

Inhalation Reference 
Dose 

Oral Reference Dose 

Skin Surface Area 

Source Width 
Perpendicular to 
Groundwater Flow 
Direction hi Vertical 
Plane 

Source Widdi 
Perpendicular to 
Groundwater Flow 
Direction in Horizontal 
Plane 

liUialation Cancer 
Slope Factor 

Oral Slope Factor 

Units 

unitless 

ug/m' 

ug/m' 

mg/kg-d 

mg/(kg-d) 

cmVd 

cm 

cm 

(mg/kg-d) • 

(mR/kR-d)' 

Source 

RBCA 

Equation R9 in 
Appendix C. Table C 

Equations RIO in 
Appendix C. Table C 

lEPA (IRIS/HEAST) 

lEPA(lRIS) ' 

RBCA 

Field Meuurement 

Field Measurement 

lEPA (IRIS/HEAST) 

lEPA (IRIS/HEAST) 

Parameter Value(s) | 

1.0 

1 
Chemical-. Media-, and Exposure 
Route-Specific 

Chemical-, Medias and Exposure 
Route-Specific 

Toxicological-Specinc 

Toxicological-Specifie 
(Note: for Constniction Worker use 
subchronic reference doses) 

3.160 

For Migration to Groundwater Route: 
UselOOorSi'te-Specinc 

For Groundwater cleamip objective: 
Use Site-Specific 

Site-Specific 

Toxicological-Specifie 
• 

Toxicological-Specifie 
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Symbol 

THQ 

TR 

U 

u.. 

" " 

V F , 

V F . . * 

VF. 

W 

Parameter 

Target Hazard 
(Quotient 

Target Cancer Risk 

Specific Discharge 

Average Wind Speed 
Above Ground Surface 
in Ambient Mixing 
Zone 

Groundwater Darcy 
Velocity 

Volatization FKtor for 
Surficial Soils 
Regarding Particulates 

Volatization Factor 
(Subsurface Soils to 
Ambient Air) 

Volatization Factor for 
Surficial Soils 

Width of Source Area 
Parallel to Direction to 
Whid or Groundwater 
Movement 

Units 

unitless 

unilless 

cm/d 

cm/s 

cm/s 

kg/m' 

(mg/m',,)/(mg/kg,..a) 
or 
kg/m' 

kg/m' 

cm 

Source 

RBCA 

RBCA 

Equation RI9 in 
Appendix C. Table C 

RBCA 

Equation R24 in 
Appendix C. Table C 

Equation R5 in 
Appendix C. Table C 

Equation R l l in 
Appendix C. Table C 

Use Equations R3 and R4 
in Appendix C. Table C 

Field Measurement 

n 
Parameter Value(s) 

1 

1 

Residential = 10^ to 10^ 
Industrial/Commercial « 10"* to 10^ 
Construction Worker « 10"* to 10^ 

Calculated Value 

225 1 

Calculated Value | 

Calculated Value | 

Calculated Value 

Calculated Value from Equation R3 or 
R4 (whichever is leu) | 

Site-Specific | 
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Symbol 

w 

X 

« . 

«r 

« . 

u* 
V 

Parameter 

Average Soil Moisture 
Content 

Distance along die 
Centerline of die 
Groundwater Plume 
Emanating from a 
Source. The x 
direction is die 
direction of 
groundwater fiow 

Longlnidinal 
Dispershivity 

Transverse 
Dispersitivity 

Vertical Dispersitivity 

Ambient Air Mixing 
Zone Height 

Groundwater Mixing 
Zone Thickness 

Units 

cm 

cm 

cm 

cm 

cm 

cm 

Source 

RBCA or ' 
Field Measurement 
(See Appendix C. Table F) 

Field Measurement 

Equation R16 in 
AppendU C. Table C 

Equation RI7 in 
AppendU C. Table C 

Equation R18 fai 
Appendix C, Table C 

RBCA 

RBCA 

Parameter Value(s) I| 
i 

0 . 1 . or 

Surface Soil i(lop 1 meter) e 0.1 

or 

Site-Specinc 

Site-Specific 

Calculated Value 

Calculated Value 

Calculated Value' 

200 ' 1 

r 
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Symbol 

0 . 

o„ 

ex 

X 

Parameter 

Volumetric Air 
Content in Vadose 
Zone Soils 

Volumetric Water 
Content in Vadose 
Zone Soils 

Total Soil Porosity 

First Order 
Degradation Constant 

Units 

cm',Jcm',^, 

cm ' „ „ / cm ' , . , 

cm'/cm'„H 

d ' 

Source 

RBCA or 
Equation R2I In 
Appendix C, Table C 

RBCA or 
Equation R22 in 
Appendix C. Table C 

RBCA or 
Equation R23 in 
Appendix C. Table C 

Appendix C. Table E 

Parameter Value(s) H 

Surface Soil (top I meter) «» 0.28 H 
Subsurface Soil (below I meter)» 
0.13, t 
or 

Gravel = 0.05 
Sand =0 .14 
Silt = 0.16 
Clay = 0 . 1 7 . or 

Calculated Value 

Surface Soil (top 1 meter) =0 .15 
Subsurface Soil (below I meter) » 
0.30. 
or 

Gravel « 0.20 
Sand a 0:18 
Silt » 0 . 1 6 
Clay = 0.17. or 

Calculated Value 

0.43. or 

Gravel « 0.25 
Sand = 0.32 
Sih = 0.40 
Clay = 0.36. or 

.Calculated Value . 

Chemical-Specific 
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Symbol 

n 

P. 

P-

t 

Parameter 

Pl 

Soil Bulk Density 

Water Density 

Averaghig Time for 
Vapor Flux 

Units 

g/cm' 

g/cm' 

s 

Source 
f 

RBCA or 
Field Measurement 
(See Appendix C. Table F) 

RBCA 

RBCA 

Parameter Value(s) 

3.1416 

I.S. or , 

Gravel => 2.0 
Sand = 1.8 
Silt = 1.6 
Clay = 1.7. or 

Site-Specific 

I 

9.46 X I f f 
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Section 742.APPENDIX C: Tier 2 Tables and Illustralions 

Table E: Default Physical and Chemical Parameters 

CAS No. 

Neutral 
Organics 

83-32-9 

67-64-1 

309-00-2 

120-12-7 

71-43-2 

56-55-3 

205-99-2 

207-08-9 

65-85-0 

50-32-8 

Chemical 

Acenaphthene 

Acetone 

Aldrin 

Anthracene 

Benzene 

Benzo(a)anthracene 

Benzo(b)fluoranthene 

B^nzo(k)fluoranthene 

Benzoic Acid 

Benzo(a)pyrene 

Solubility 
in Water 
(S) 
(mg/L) 

4.13 

604,000 

0.0784 

0.0537 

1,780 

0.0128 

0.00433 

0.00433 

3,130 

0.00194 

Diflusivity 
inAir(Di) 
(cmVs) 

0.0421 

0.124 

0.0132 

0.0324 

0.0870 

0.0510 

0.0226 

0.0226 

0.0536 

0.043 

Dimensionless 
Henry's Law 
Constant (H') 
(25-C) 

. 

0.0075 

0.0012 

0.0042 

0.0046 

0.22 

0.00015 

0.00025 

0.00025 

0.000014 ' 

0.000034 

1 

Organic 
Carbon 
Partition 
Coefllcient 
(K«) 
(Meg) 

4,900 

0.460 

48,4p0 

21,200 

57.0 

357,000 

883,000 

883,000 

0.600 

916,000 

First 
Order 
Degradation 
Constant 
(^) 
(d') 

0.0034 

0.0495 

0.00059 

0.00075 

0.0009 

0.00051 

0.00057 

0.00016 

No Data 

0.00065 
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CAS No. 

111-44-4 

117-81-7 

75-27-4 

75-25-2 

71-36-3 

85-68-7 

86-74-8 

75-15-0 

56-23-5 

57-74-9 

106-47-8 

108-09-7 

124-48-1 

Chemical 

Bis(2-chloroethyl)ether 

Bis(2-
ethylhexyl)phthalate 

Bromodichloromethane 

Bromoform 

Butanol 

Butyl Benzyl Phthalate 

Carbazole 

Carbon Disulfide 

Carbon Tetrachloride 

Chlordane 

p-Chloroaniline 

Chlorobenzene 

Chlorodibromomethane 

Solubility 
in Water 
(S) 
(mg/L) 

11,800 

0.396 

3,970 

3,210 

74,700 

2.58 

0.721 

2,670 

792 

0.219 

3,360 

409 

3,440 

Diflusivity 
inAir(Di) 
(cmVs) 

0.0692 

0.0351 

0.0298 

0.0149 

0.0800 

0.0172 

0.0390 

0.104 

0.0780 

0.0118 

0.0483 

0.0730 

0.0229 

Dimensionless 
Henry'3 Law 
Constant (H') 
(25-C) 

0.00088 

0.00034 

0.13 

0.025 

0.00035 

0.000078 

0.0033 

0.52 

1.2 

0.0027 

0.000048 

0.18 

0.10 

Organic 
Carbon 
Partition 
Coefficient 
(K«) 
(Meg) 

76.0 

87,400 

54.0 

126 

5.00 

34.100 

2,440 

52.0 

164 

51,300 

41.0 

204 

72.0 

First 
Order 
Degradation 
Constant 
(X) 1 
(d') 

0.0019 

0.0018 

No Data 

0.0019 

0.01283 

0.00385 

No Data 

No Data 

0.0019 

0.00025 

No Data 

0.0023 

0.00385 
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CAS No. 

67-66-3 

95-57-8 

218-01-9 

72-54-8 

72-55-9 

50-29-3 

53-70-3 

84-74-2 

95-50-1 

106^6-7 

91-94-1 

75-34-3 

107-06-2 

75-35-4 

Chemical 

Chloroform 

2-Chlorophenol 

Chrysene 

4,4-DDD 

4.4'-DDE 

4,4'-DDT 

Dibenzo(a,h)anthracene 

Di-n-butyl Phthalate 

1,2-Dichlorobenzene 

1,4-Dichlorobenzene 

3,3-Dichlorobenzidine 

Ul-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

Solubility 
in Water 
(S) 
(mg/L) 

7,960 

21,500 

0.00194 

0.0733 

0.0192 

0.00341 

0.000670 

10.8 

125 

73.0 

3.52 

5,160 

8,310 

3,000 

DifTusivity 
in Air (Di) 
(cmVs) 

0.104 

0.0501 

0.0248 

0.0156 

0.0144 

0.0137 

0.0200 

0.0438 

0.0690 

0.0690 

0.0194 

0.0742 

0.104 

0.0900 

Dimensionless 
Hetvy's Law 
Constant (H*) 
(25"'C) • 

0.16 

0.00068 

0.000050 

0.00020 

0.0051 

0.0022 

0.00000046 

0.000059 

0.086 

0.12 

0.00000085 

0.24 

0.052 

1.0 

Organic 
Carbon 
Partition 
Coefllcient 

(L/kg) 

56.0 

391 

312,000 

84,900 

86,400 

237,000 

1,800,000 

1,570 

376 

516 

2,440 

52.0 

38.0 

65.0 

First 
Order 
Degradation 
Constant 
(X) 
(d') 

0.00039 

No Data 

0.00035 

0.000062 

0.000062 

0.000062 

0.00037. 

0.03013 

0.0019 

0.0019 

0.0019 

0.0019 

0.0019 

0.0053 
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CAS No. 

156-59-2 

156-60-5 

120-83-2 

78-87-5 

542-75-6 

60-57-1 

84-66-2 

105-67-9 

131-11-3 

51-28-5 

121-14-2 

606-20-2 

Chemical 

cis-1,2-Dichloroethylene 

trans-1,2-
Dichloroethylene 

2.4-Dichlorophenol 

1.2-Dichloropropane 

1.3-Dichloropropylene 
(cis -f trans) 

Dieldrin 

Diethyl Phthalate 

2,4-Dimethylphenol 

Dimethyl Phthalate 

2,4-Dinitrophenol 

2,-4-Dinitrotoluene 

2,6-Dinitrotoluene 

Solubility 
in Water 
(S) 
(mg/L) 

4,940 

8,030 

4,930 

2,680 

1,550 

0.187 

883 

6,250 

4,190 

5,800 

285 

1,050 

Diflusivity 
inAir(Di) 
(cmVs) 

0.0736 

0.0707 

0.0346 

0.0782 

0.0626 

0.0125 

0.0256 

0.0584 

0.0568 

0.0273 

0.203 

0.0349 

Dimensionless 
Henry's Law 
Constant (H') 
(25»C) • 

0.18 

0.23 

. 0.0UUU098 

0.12 

0.12 

0.00011 

0.000022 

0.00013 

0.000024 

0.00000020 

0.0000060 

0.0000053 

Organic 
Carbon 
Partition 
Codfficient 
(K«) 
(L/kg) 

29.0 

50.0 

146 

47.0 

26.6 

10,900 

82.0 

126 

46.0 

0.01 

51.0. 

42.0 

First 
Order 
Degradation 
Constant 
(X) 
(d') 

0.00024 

0.00024 

0.0002r 

0.00027 

0.061 

0.00032 

0.00619 

0.0495 

0.0495 

0.00132 

0.00192 

0.00192 
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CAS No. 

117-84-0 

115-29-7 

72-20-8 

100-41-4 

206-44-0 

86-73-7 

76-44-8 

1024-57-3 

118-74-1 

319-84-6 

58-89-9 

77-47-4 

Chemical 

Di-n-octyl Phthalate 

Endosulfan 

Endrin 

Ethylbenzene 

Fluoranthene 

Fluorene 

Heptachlor 

Heptachlor epoxide 

Hexachlorobenzene 

alpha-HCH (alpha-BHC) 

gamma-HCH (Lindane) 

Hexachlorocyclo­
pentadiene 

Solubility 
in Water 
(S) 
(mg/L) 

3.00 

0.231 

0.246 

173 

0.232 

1.86 

0.273 

0.268 

0.00862 

2.40 

4.20 

1.53 

Diflusivity 
in Air (Di) 
(cmVs) 

0.0151 

0.0115 

0.0125 

0.0750 

0.0302 

0.0363 

0.0112 

0.0122 

0.0542 

0.0176 

0.0176 

0.0161 

Dimensionless 
Henry's Law 
Constant (H') 
(25°C) 

0.000031 

0.00095 

. 0.000049 

0.32 

0.00038 

0.003 

0.024 

0.00034 

0.022 

0.00028 

0.00014 

0.70 

Organic 
Carbon 
Partition 
Cotjfftcient 
(KJ 
(L/kg) 

980,000,00 
0 

738 

10,800 

221 

49,100 

7,960 

6,810 

7,240 

37,500 

1,760 

1.380 

9,590 . 

First 
Order 
Degradation 
Constant 
(X) 
(d') 

0.0019 1 

0.07629 

0.00032 

0.003 

0.00019 

0.000691 

0.13 

0.00063 

0.00017 1 

0.0025 

0.0029 

0.012 
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CAS No. 

67-72-1 

193-39-5 

78-59-1 

7439-97-6 

72-43-5 

74-83-9 

75-09-2 

95-48-7 

91-20-3 

98-95-3 

86-30-6 

621-64-7 

Chemical 

Hexachloroethane 

Indeno(l ,2,3-c,d)pyrene 

Isophorone 

Mercury 

Methoxychlor 

Methyl Bromide 

Methylene Chloride 

2-Methylphenol 

Naphthalene 

Nitrobenzene 

N-Nitrosodiphenylamine 

N-Nitrosodl-n-
propylamine 

Solubility 
in Water 
(S) 
(mg/L) 

40.8 

0.0107 

12,000 

. . . 

0.0884 

14,500 

17,400 

27,700 

31.1 

1,920 

37.4 

14,600 

Diflusivity 
inAir(Di) 
(cmVs) 

0.00249 

0.0190 

0.0623 

0.130 

0.0156 

0.0728 

0.101 

0.0740 

0.0590 

0.0760 

0.0293 

0.0513 

Dimensionless 
Henry's Law 
Constant (H') 
(25»C) • 

0.15 

0.00000020 

0.00025 

0.47 

0.00026 

0.58 

0.097 

0.000067 

0.020 

0.00084 

0.029 

0.0017 

Organic 
Carbon 
Partition 
Codflicient 
(M 
(L/kg) 

1.830 

4,360,000 

30.0 

. _ 

77,900 

9.49 

16.0 

54.0 

964 

131 

327 

17.0 

First 
Order 
Degradation 
Constant 
(X) 
(d') 

0.00192 

0.00047 

0.01238 

No Data 

0.0019 

0.01824 

0.012 

0.0495 

0.0027 

0.00176 

0.01 

0.0019 
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CAS No. 

87-86-5 

108-95-2 

1336-36-3 

129-00-0 

100^2-5 

127-18-4 

108-88-3 

8001-35-2 

120-82-1 

71-55-6 

79-00-5 

79-01-6 

95-95^ 

Chemical 

Pentachlorophenol 

Phenol 

Polychlorinated 
biphenyls (PCBs) 

Pyrene 

Styrene 

Tctrachioroethylene 

Toluene 

Toxaphene 

1,2,4-Trichlorobenzene 

1,1,1 -Trichloroethane 

1,1,2-Trichloroelhane 

Trichloroethylene 

2,4,5-Trichlorophenol 

Solubility 
in Water 
(S) 
(mg/L) 

13.4 

90.800 

. . . . . . . * 

0.137 

257 

23.2 

558 

0.679 

30.7 

1,170 

4,400 

1,180 

965 

Diflusivity 
in Air (Di) 
(cmVs) 

0.0560 

0.0820 

• 

0.0272 

0.0710 

0.0720 

0.0870 

0.0116 

0.0300 

0.0780 

0.0780 

0.0790 

0.0291 

Dimensionless 
Henry's Law 
Constant (H') 
(25''C) 

0.00058 

0.000024 

^_i 

0.00034 

0.14 

0.71 

0.25 

0.00014 

0.11 

0.76 

0.041 

0.43 

0.00018 

Organic 
Carbon 
Partition 
Coefficient 
(M 
(L/kg) 

b 

b 

• 

68,200 

912 

300 

131 

501 

1.540 

99.0 

76.0 

94.0 

1,400 . 

First 1 
Order 
Degradation 
Constant 
(A) 
(d ' ) I 
0.00045 

0.099 

No Data i 

0.00018 

0.0033 

0.00096 

0.011 

No Data 

0.0019 

0.0013 

0.00095 

1 0.00042 

0.00038 
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CAS No. 

88-06-2 

108-05^ 

57-01-4 

1330-20-7 

Chemical 

2,4,6-Trichlorophenol 

Vinyl Acetate 

Vinyl Chloride 

Xylenes (total) 

Solubility 
in Water 
(S) 
(mg/L) 

753 

22,400 

2,730 

186 

Diflusivity 
in Air (Di) 
(cmVs) 

0.0314 

0.0850 

0.106 

0.0720 

Dimensionless 
Henry'T Law 
Constant (H') 
(25»C) • 

0.00017 

0.023 

3.5 

0.25 

Organic 
Carbon 
Partition 
Coefficient 
(M 
(L/kg) 

b 

5.00 

11.0 

260 

First 1 
Order 
Degradation 
Constant 
(X) 
(d') 

0.00038 

No Data 

0.00024 

0.0019 

Chemical Abstracts Service (CAS) registry number. This number in the format xxx-xx-x, is unique for each chemical and allows efficient searching <m 
computerized data bases. 

'Soil Remediation objectives are determined pursuant to 40 CFR 761.120. as incorporated by reference at Section 732.104 (die USEPA *PCB Spill Cleanup 
Policy*), for most sites; persons remediating sites should consult widi BOL if calculation of Tier 2 soil remediation objectives is desired. 

^Variable, depending oa pH: consult widi lEPA after determining soil pH for appropriate K.,.. 

Appendix, 86 



Section 742.APPENDIX C: Tier 2 Tables and Illustrations 

Table F: Methods for Determining Physical Soil Parameters 

1 Methods for Determining Physical Soil Parameters | 

1 Parameter 

Pfc (soil buUc density) 

1 
p, (soil particle density) 

w (moisture content) 

f« (organic carbon content) 

T) or BT (total soil porosity) 

6t or 6 . (air-filled soil porosity) 

6« or 6. , (water-filled soil 
1 porosity) 

K (hydraulic conduaivity) 

1 i (hydraulic gradient) | 

1 Sampling Locadon* 

Siir&ce 

Subsur&ce 

Surface or Subsurface 

Surface or Subsurface 

Surface or Subsurface 

Surface or Subsurface 
(calculated) 

Surface or Subsurface 
(calculated) | 

Surface or Subsurface 
(calculated) 

Surface or Subsurface 

Surface or Subsurface 

Mediod 

ASTM - D 1556 
1 Sand Cone Method^ 

ASTM-D 2167 
Rubber Balloon Method^ 

ASTM-D 2922-91 * 
Nuclear Method' 

ASTM-D 2937 
Drive Cylinder Method' | 

ASTM - D 854 
Specific Gravity of Soil' 

ASTM-D 4959-89 
Standard^ | 

ASTM-D 4643-93 
Microwave Oven' | 

Nelson and Sommers (1982) | 

A S T M - 0 2974-87* 

T l -1 -p i /p . 

Tl-[(wPfc)/p,] 

( w p » ) / p . 

1 

. . . . 
ASTM - D 5084' 

Pump Test | 

Slug Test 1 

Field Measurement | 

* This is the location where the sample is collected 
' As incorporated by reference in Section 742.120. 
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Section 742.APPENDIX C: Tier 2 Tables and Illustrations 

Table G: Error Function (erf) 

erf (P) = - ^ / • 
VM 0 

de 

| o 

|0.05 

|o . i 

|0.15 

|o.2 

|o.25 

|o.3 

|o.35 

|o.4 

1 0.45 

|o.5 

1 0.55 

|0.6 

1 0.65 

|o.7 

1 °-''̂  
|0.8 1 

1 0.85 

|0.9 

0.95 

1 eff(|J) 1 

0 1 

0.056372 

0.112463 1 

0.167996 1 

0.222703 1 

0.276326 1 

0.328627 1 

0.379382 1 

0.428392 1 

0.475482 1 

0.520500 1 

0.563323 1 

0.603856 1 

0.642029 1 

0.677801 1 

0.711156 1 

0.742101 1 

0.770668 1 

0.796908 1 

0.820891 1 

|l.O 

| l . l 

| l . 2 

1 ̂ -̂  
1 ̂ -̂  
| l . 5 

| l . 6 

| l . 7 

1 1.8 

| l . 9 

|2.0 

|2.1 

|2.2 

|2.3 

|2.4 

2.5 

|2.6 

2.7 1 

2.8 

|2.9 

3.0 

1 0.842701 

1 0.880205 

1 0.910314 

0.934008 1 

0.952285 1 

0.966105 1 

0.976348 1 

0.983790 1 

0.989091 1 

0.992790 1 

0.995322 1 

0.997021 1 

0.998137 1 

0.998857 1 

0.999311 1 

0.999593 1 

0.999764 1 

0.999866 ' 1 

0.999925 1 

0.999959 1 

0.999978 1 

Appendix. 89 



[BLANK] 

Appendix, 90 



Section 742 JU»PENDIX C: Tier 2 Tables and lUustrations 

Illustration A: Tier 2 Evaluation for Soil 

Determine the 
contaminants 

of concern 

Select equatons (Appendix C) 
and site specific information to 

be utilized. 

H th« ndmtnaVeoinmeraal 
assumptMn* ara uMd. the 
calculabons mut t be run tor 
oonstruetion workers also 

Detemiine cleanup 
objectives for 

Ingestion 

Determine cleanup 
objectives for 

Inhalation 

Determine cleanup 
objectives for 
MlgrMion to 

Groundwater ' 

Go to Tier 3 
(e.g.. to show a pathway 

IS not of concern) 

«• N o ­

te the lowest otuecbve 
devetoped from the three 
routes achieved and have 
the organ specific effects, 
soil attenuation capacity. 
and soil saturation limit 

t>een achieved? 

-Ye«» 
No Further Remediation 
(Institution UMiUuls rvQuired tf 

Jndustnal/Cemneraal setiing usa<t)> 

Develop cleanup 
objectives usmg a 

higher nsk. 
(Musi mpote Bsttutional 

and/or 
barriers) 

Are the 
higher nsk cleanup 

obfectives met? 

-N»-*-

Remediate to the 
higher nsk cleanup 

ot))ective5 devetoped 
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Section 742JJ»PENDIX C: Tier 2 Tables and lUustrations 

lUustration B: Tier 2 Evaluation for Groundwater 

Determine the 
contaminants of 

concern. 

Execute some type of 
corrective action. 

Develop a Tier 2 
groundwater cleanup 

objective 

Demonstrate and calculate 
onsite and offsite 

groundwater impacts 

Obtain Agency 
approval of a Tier 2 

groundwater cleanup 
ofofecbve 

Go to Tier 3 «.YM— 
Is the Tier 2 cleanup 
objective exceeded? 

Y M 

Remediate to the 
Agency approved 
cleanup objective 
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Section 742.APPENDIX D: Procedures for Determination of Class n Groundwater 

The foUowing is a procedure to demonstrate that groundwater beneath a site does not meet the 
Class I criteria set forth in 35 Ul. Adm. Code 620.210 and therefore, need only meet the Class 
n groimdwater quality standards. Groundwater is classified in 35 Dl. Adm. Code 620 as a 
Class n, general resource groimdwater when it: 

1) Does not meet the provisions of 35 lU. Adm. Code 620.230 (Class HI) or 35 111. 
Adm. Code 620.240 (Class IV): (Determining whether the groundwater is Class 

- m or Class IV is relatively straight forward, as is the requirement to determine 
if the groimdwater has previously been classified as Class n groundwater by the 
Illinois Pollution Control Board (Board).) or, 

2) - Has been found by the Board to be a Class n groundwater, pursuadt to the 
petition procedures set forth in 35 Ul. Adm. Code 620.260; (if a continuous 
zone containing groundwater begins within 10 feet of the grotmd surface and 
extends greater than ten feet below the ground surface it will not be considered 
a Class n groimdwater if an additional criterion is met tmder 35 III. Adm. Code 
620.210, in this case it would be considered Class I groundwater. Although it 
may be possible, it is unrealistic to try to designate two distinct classes of 
groundwater within the same saturated hydrogeologic unit. But, if the person 
conducting the remediation can demonstrate that by cleaning the groundwater 
within ten feet of the surface to Class n specifications will not degrade the 
groundwater greater than 10 feet below the ground surface above Class I 
standards, the Agency may approve both Class I and II standards in accordance 
with the location of the groimdwater.) or, 

3) Is located less than ten feet below the groimd surface; or, 

4) Does not meet the provisions of 35 Dl. Adm. Code 620.210, which is further 
discussed in paragraphs (A) through (D) below. 

Initially, the sources of information listed below should be considered to determine the 
appropriate classification of groundwater: 

1) Published data concerning regional and local geologic and hydrogeologic 
conditions (i.e. geologic surveys, former site investigations, etc.). 

2) The locations of all potable water wells located within one mile of the site with 
the logs and/or dates of well conq)letion attached. 

3) Available data on-site boring logs which characterize the geology from ground 
siuface to the first saturated unit or, if a perched zone is present, the first 
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saturated unit below the perched zone. 

If after coUecting and reviewing the above information the groundwater is clearly not a Class 
n groundwater and one stiU wishes to pursue classification as Class II groundwater, further 
investigation including site-specific information must be utilized to make a determination that 
the groundwater is subjea to the Class n standards. If the site geology or hydrogeologic 
properties pass all criteria listed below, the groundwater is a Class n groundwater. The 
information requirements listed describe the mwiiTmim documentation which should be 
provided to the Agency. 

A) Groimdwater cannot be located within the minimmn setback of a weU which serves as a 
potable water supply and to the bottom of such weU; 

The-minimmn setback zone of a well extends from the land surface to the bottom of the 
well as determined by the screen depth. This establishes a three-dimensional zone of 

'protection arotmd the weU. 

Section 14 of the Environmeiital Protection Act (Act) established setback requirements 
for potable water supply wells and potential sources/routes of contamination. Unless 
regulatory relief consistent with this Section of the Act has been sought and received, 
no new sources/routes may be located within 200 feet of a potable water supply weU or 
400 feet of a vulnerable community water supply weU. Further, the converse of this 
statemem also applies (e.g., no new potable water siq^ply weU may locate within 200 
feet of a current or future source/route). A 400 foot separation is required for a 
vulnerable conununity water supply well. In addition, a conmiunity water supply may 
establish maximum setback zones of up to 1.000 feet aroimd the wells. This may cause 
further siting restrictions for new activities as well as require technology controls under 
35 111. Adm. Code 615/616 for existing and new activities. 

This requirement may be satisfied by the submission of a scaled map delineating the 
site and all potable water weUs located within a one mile radhis from the imit(s) of 
concern. The Illinois State Water Survey and/or the Division of Public Water Supplies 
of the Agency should be contacted, as well as other appropriate state and federal 
entities, to obtain this information. A copy of the state or federal agency's response to 
an information inquiry should be included with the information submitted by the person 
conducting the remediation. Also, a visual inspection of the area widiin 200 feet of the 
imit(s) of concern should be conducted when possible to detect implugged private 
wells. 

B) Formations beneath the site cannot consist of unconsolidated sand, gravel, or sand and 
gravel which is 5 feet or more in thickness and that contains 12 percent or less in fines 
(i.e. fines which pass through a No. 200 sieve tested according to ASTM Standard 
Practice D2488-93); 
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This criterion is specific to the ^ p e of formations listed. If a zone of saturation fails 
this Class D criterion. Class n may stiU apply pursuant to D below. 

This criterion may be satisfied by the submission of, at a minimum, one site-specific. 
contimiously sanpled boring log which clearly identifies the saturated interval from 
which a representative sample was obtained. Sieve test analysis should be conducted 
on several san:q)les from each saturated interval which is at least five feet in thickness 
and composed of sand-sized grains or greater. In addition, the person conducting the 
remediation should submit the sieve data sheet, plot, and a scaled map which identifies 
the location of each boring. 

C) Foimations beneath the site cannot consist of sandstone which is 10 feet or more in 
thickness, or fractured carbonate which is 15 feet or more in thickness; or 

This requiremem may be satisfied by the submission of, at a minimum, one site-
specific, continuously sampled boring log with a description of the geologic material 
present. This boring log should extend from the ground surface to a depth which is 10 
feet into the uppermost water-bearing unit subject to Class I standards or bedrock, 
whichever is shallower. The boring(s) should be continuously san:^)led and located on 
a scaled site map. A representative sample, as used previously, is a sample obtained 
from each distinctive saturated unit within the boring. Also, a literature search of 
regional and local geologic conditions should be conducted with the results submitted to 
the Agency. 

D) Class D shall not include any geologic material which is shown capable of either of the 
following: 

• Sustained groundwater yield, from up to a 12 inch borehole, of 150 gallons per 
day or more from a thickness of 15 feet or less; or 

This requirement may be satisfied by the submission of continuously sampled 
boring logs which demonstrate aquifer thickness. In addition, as-built well 
construction diagrams should also be submitted to the Agency for review. 
Furthermore, a pump test or equivalent must be conducted to determine the 
yield of the geologic material. Methodology, assun:^)tions, and any calculations 
performed should also be submitted to meet this requiranent. If the aquifer 
geometry and transmissivity have been obtained through a site-specific field 
investigation, an analytical solution may be used to estimate well yield. The 
person conducting the remediation must demonstrate the appropriateness of an 
analytical solution to estimate weU yield versus an actual field test. Well yield 
should be determined for either confined or unconfined conditions. 
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The piwnp test should consider some minhmim punning rate during the test; the 
foUowing criteria should be used: 

i) If aU areas wxdiin 200 feet of the site have access to a water main to 
provide drinking water from a public water siq>ply system, then a 
piitiftmim pimping rate of 4 gallons per minute should be used when 
performing diis test. 

ii) ifaUareas within 200 feet of the site do not have access to a water main 
to provide drinking water from'a public water siq)ply system, then a 
miniTnimi punq)ing latc of 0.5 gaUons per minute should be used when 
performing this test. 

Hydraulic conductiviQr of 1 x 10^ cm/sec or greater using one of the following 
test methods or its equivalent: 

This requirement may be satisfied by performing field and/or lab tests such as a 
permeameter, slug test, and/or punq> test. 

An appropriate method of evaluation should be chosen based on the type of 
wells, the length of time over which data may need to be coUected and, if 
known, the characteristics of the targeted aquifer. Such methods and the 
suggested information to be sutmiitted to the Agency are outlined below and 
shall include at least one of the foUowing: 

i) Permeameter 

If this method is chosen, sanples of unconsolidated materials should be 
left in the field-sanq)ling mbes ^Kiiich then become the permeameter 
sample chamber. Proceeding in diis manner should allow as little 
disruption to the sample as possible. IJnconsolidated sanq)les should not 
be repacked into the sample chamber. An outline of the laboratory test 
method used and a description of the steps followed including any 
calculations should be submitted to the Agency for review. 

ii) Slug tests 

This information to be submitted to the Agency should include a 
description of the slug test method utUized and a discussion of the 
procedures foUowed during die tests, inchiding any calculations 
performed. 

A significant drawback to performing a slug test is that it is heavUy 
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dependem on a high-quality intake. If a weU point is clogged or 
corroded, measured values may be inaccurate. Also, if a well is 
developed by surging or backwashing prior to testing, the measured 
values may reflect increased conductivities in the artificiaUy included 
gravel pacik around the intake. If slug tests are chosen, a sufficient 
number of tests shotild be run to ensure that representative measures of 
hydrauUc conductivities have been obtained and that lateral variations at 
various depths are docmnented. . . . 

- iii) Pump tests 

Preliminary or short-term drawdown tests should be performed initially 
to assess the appropriate pumping rate for the constant-rate tests. 
Several methods and/or equations may be used in evaluating data 
generated from pump tests such as Theis, Hantush-OJacob, Hvorslev 
and/or Theim equations. The method(s) of evaluation selected should be 
provided to the Agency with justification for their use. explanations of 
any assuii^)tioiis made and exaixq)les of aU calculations performed along 
with a description of the physical tests performed including the type of 
pump used. 

NOTE: It may be beneficial to use laboratory evaluation methods to further 
support results of field tests; however, field methods provide the best definition 
of the hydraulic conductivity in most cases. The most appropriate method to 
determine hydraulic conductivity for most sites wUl be the pump test provided 
proper evaluation of the data obtained from the test is utilized. Pump tests 
provide in-sim measurements that are averaged over a large aquifer volume and 
are preferred since they are able to characterize a greater portion of the 
subsurface compared to the other aquifer tests. Slug tests provide in-sim values 
representative of a small volume of porous media in the immediate vicinity of a 
piezometer tip, providing point values only, and may be more appropriate in 
very low-permeability materials in which conductivity is too small to conduct a 
pump test. 
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lEPA SOIL CLEANUP OBJECTIVES 





May 8. 1995 

Section 859.Appendix A Groundwater and Soil Remediation Objecdves; and Acceptable Detection 
Limits (ADL) and Soil Remediation Methodology 

Table A Groundwater Remediation Objectives 

Objectives Groundwater (mg/l) 

CAS No. 

Volatiles 

67-64-1 

7M3-2 

75-25-2 

71-36-3 

75-15-0 

56-23-5 

108-90-7 

124-48-1 

67-66-3 

75-27-4 

75-34-3 

107-06-2 

75-35^ 

156-59-2 

156-60-5 

75-09-2 

78-87-5 

542-75-6 

121-14-2 

606-20-2 

10(MM 

Chemical 

Acetone 

Benzene 

Bromoform 

n-Butanol 

Carbon Disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chlorofonn 

Dichlorobromomethane 

1,2-Dichloroethane 

1.1-Dichloroethylene 

cir-1,2-Dichloroethylene 

rraiu-l ,2-DichloFoethylene 

Dichloromethane 
(Methylene chloride) 

1,2-DichloropFopane 

1.3-Dichloropropylene 
(d i + trans) 

2,4-DinitrotoIuene 

2,6-Dinitrotoluene 

Ethylbenzene 

Class I Baseline 

0.7 

0.005 

o.oor 

0.7 

0.7 

0.005 

0.1 

0.14 

0.0002* 

0.0002* 

0.7 

0.005 

0.007 

0.07 

0.1 

0.005 

0.005 

0.001* 

0.14 

0.07 

0.7 

Class II Baseline 

0.7 

0.025 

0.001 

0.7 

0.7 

0.025 

0.5 

0.14 

0.001 

0.001 

3.5 

0.025 

0.035 

0.2 

0.5 

0.05 

0.025 

0.005 

0.14 

0.07 

1.0 

28 



May 8. 1995 
'DRj{p T 

CAS No. 

1 
67-72-1 
74-83-9 

98-95-3 

100-42-5 

79-34-5 

127-18-4 

108-88-3 

71-55-6 

79-00-5 

79-01-6 

108-05-4 

75-OM 

1330-20-7 

Base/Neutrals 

111-44-4 

117-81-7 

85-68-7 

86-74-8 

84-74-2 

95-50-1 

106-46-7 

91-94-1 

84-66-2 

31-11-3 

118-74-1 

77-47^ 

78-59-1 

Chemical 

Hexachloroethane 

Methyl Bromide 

Nitrobenzene 

Styrene 

1,1,2,2-Tctrachloroediane 

Tctrachioroethylene 

Toluene 

1,1,1 -Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Acetate 

Vinyl chloride 

Xylenes (total) 

Bis(2-chloroethyl)ether 

Bis(2-ethylhexyl)phthalate 

Butyl Benzyl Phthalate 

Carbazole 

Di-n-butyl Phthalate 

1,2-Dichlorobenzene 

1,4-Dichlorobenzene 

3,3 '-Dichlorobenzidine 

Diethyl Phthalate 

Dimediyl Phthalate 

Hexachlorocyclopentadiene 

Isophorone 

Class I Baseline 

0.007 

0.0098 

0.0035 

0.1 

0.21 

0.005 

1.0 

0.2 

0.005 

0.005 

7.0 

0.002 

10.0 

0.01* 

0.006* 

1.4 

ADL(NA) 

0.7 

0.6 

0.075 

0.02 

5.6 

7.0 

0.0005* 

0.05 

1.4 

Class n Baseline 

0.007 

0.0098 

0.0035 

0.5 

0.21 

0.025 

2.5 

1.0 

0.05 

0.025 

7.0 

0.01 

10.0 

0.01 

0.06 

7.0 

A D L X 5 

3.5 

1.5 

0.375 

0.1 

5.6 

7.0 

0.0025 

0.5 

1.4 
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May 8. 1995 
•^-Mpf_ 

L 

CAS No. 

621-64-7 

86-30-6 

120-82-1 

Polynuclear Aromatics 

83-32-9 

120-12-7 

56-55-3 

50-32-8 

205-99-2 

207-08-9 

218-01-9 

53-70-3 

206^M-0 

86-73-7 

193-39-5 

91-20-3 

129-00-0 

208-96-8 

191-24-2 

85-01-8 

Metals (total inorganic 
and organic forms) 

7440-36-0 

7440-38-2 

7440-39-3 

744(Ml-7 

Chemical 

n-Nitrosodi-n-propylamine 

n-Nitrosodiphenylamine 

1,2,4-Trichlorobeazene 

Acenaphthene 

Anthracene 

Benzo(a)anthiacene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fIuoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Fluoranthene 

Fluorene 

Indeno(l;2,3-c,d)pyrene 

Naphthalene 

Pyrene 

Other Non-Carcinogenic PNAs 
(total) 

Acenaphthylene 

Benzo(g,h,i)perylene 

Phenanthrene 

Antimony 

.Aisenjc 

Barium 

Beryllium 

Class I Baseline 

0.01* 

0.01* 

0.07 

0.42 

2.1 

0.00013* 

0.0002* 

0.00018* 

0.00017* 

0.0015* 

0.0003* 

0.28 

0.28 

0.00043* 

0.025 

0.21 

0.21 

0.006 

0.05 

2.0 

0.004 

Class II Baseline 

0.01 

0.01 

0.7 

2.1 

10.5 

0.00065 

0.002 

0.0009 

0.00085 

0.0075 

0.0015 

1.4 

1.4 

0.00215 

0.039 

1.05 

1.05 

0.024 I 

0.2 

2.0 

No Data 

30 



^•^i^T'v 
May 8, 1995 

CAS No. 

1 
744(M3.9 
7440^7-3 

7439-92-1 

7439-97-6 

744O-02-0 

7782^9-2 

7440-22-4 

7440-28-0 

7440-66-6 

57-12-5 

Adds 

65-85-0 

106-47-8 

95-57-8 

120-83-2 

105-67-9 

51-28-5 

95-48-7 

86-30-^ 

621-64-7 

87-86-5 

108-95-2 

95-95-* 

88-06-2 

Pestiddes 

309-00-2 

319-84-6 

Chemical 

Cadmium 

Chromium (total) 

Lffld 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 

Cyanide 

Benzoic Acid 

p-Chloroaniline 

2-ChloFophenol 

2,4-Dicfalorophenol 

2,4-Dimethylphenol 

2,4-DinitTophenol 

2-Methylphenol 

A/-Nitrosodiphenylamine 

A^Nitrosodi-n-propylamine 

Pentachlorophenol 

Phenol (total) 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

Aldrin 

alpha-BHC 

Class I Baseline 

0.005 

0.1 

0.0075 

0.002 

0.1 

0.05 

0.05 

0.002 

5.0 

0.2 

28 

0.028 

0.035 

0.021 

0.14 

0.014 

0.35 

0.01 

0.01 

O.oor 

0.1 

0.7 

0.0064* 

0.00004* 

0.00003* 

Class II Baseline 

0.05 

1.0 

0.1 

0.01 

2.0 

0.05 

— 

0.02 

10 

0.6 

28 

0.028 

0.035 

0.021 

0.14 

0.014 

0.35 

0.01 

0.01 

0.005 

0.1 

3.5 1 
0.0064 

0.0002 

0.00015 1 
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May 8, 1995 

CAS No. 

57-74-9 

72-54-8 

72-55-9 

50-29-3 

60-57-1 

115-29-7 

72-20-8 

76-M-8 

1024-57-3 

118-74rl 

319-85-7 

58-89-9 

72^3-5 

8001-35-2 

Polychlorinated 
Biphenlyls 

1336-36-3 

Chemical 

Chlordane 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Dieldrin 

Endosuliian 

Endrin 

Heptachlor 

Heptachlor epoxide 

Hexachlorobenzene 

beta-BUC 

Lindane (gamma-BUC) 

Methoxychlor 

Toxaphene 

Polychlorinated Biphenyls 
(as Decachlorobiphenyl) 

Qass I Baseline 

0.002 

0.00011* 

0.00004* 

0.00012* 

0.00002* 

0.042 

0.002 

0.0004 

0.0002 

0.001 

No Data 

0.0002 

0.04 

0.003 

0.0005 

Class n Baseline 

0.01 

0.00055 

0.0002 

0.0006 

0.0001 

0.042 

0.01 

0.002 

0.001 

0.001 

No Data 

0.001 

0.2 

0.015 

0.0025 

Chemical AbMimeU Service (CAS) repxuy number. This number in the fonoit zxz-xx-z. is unique for each cbemicai and allowi eflicienl 
searching on computerized dau bases. 

'Accepuble Detection Limit - The standard groundwaur numeric cleanup level ii equal to ADL for carciiK>gens as specified in 3S HI. 
Adm. Code 620. Subpart F. T e a Methods for Evaluating Solid Wastes. Fbysical/Chemical Methods.* EPA Publication No. SW-«46 and 
'Methods for the Determination of Organic Compouitds in Drinking Water,* EPA. EMSL^ EPA-6O0/4-88/Q39, as incorporated by rererence 
at Section 732.104 of this Part, must be used. 
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Table B Soil Remediation Objectives* 

Pathway-specific values for 
surface soils 

(mg/kg) 

Migration to groundwater 
pathway levels 

(mg/kg) 

1 
CAS No. 

83-32-9 

67-64-1 

309-00-2 

120-12-7 

7M3-2 

1 56-55-3 

205-99-2 

207-08-9 

50-32-8 

111-44-4 

117-81-7 

75-27-4 

75-25-2 

71-36-3 

Chemical 

Acenaphthene 

Acetone 

Aldrin 

Anthracene 

Benzene 

Benzo(a)anthracene 

Benzo(fr)fluoranthene 

Benzo(A:)nuroanthene 

Benzo(a)pyrene 

Bis(2-chlorethyl)ether 
1 

Bis(2-ethylhexyl)phthalate 

Bromodichloromethane 
(Dichlorobromomethane) 

Bromoform 

Butanol 

Ingestion 

4,700'' 

7,800" 

0.04* 

23,000" 

22* 

0.9* 

0.9* 

9* 

0.09*' 

0.6* 

46* 

5* 

81* 

7,800" 

Inhalation 

«-• 

62,000' 

0.5* 

—• 

0.5* 

—• 

—« 

—• 

—• 

0.3*-' 

210^ 

1,800* 

46* 

9,700' 

Class 
1 

200" 

8" 

0.005* 

4,300" 

0.02 

0.7 

4 

4 

4 

3E-4*' 

11 

0.3 

0.5 

8" 

Class 
II 

1.000 

8 

0.025 

21,500 

0.1 

3.5 

20 

20 

40 

3E-4 

110 

1.5 

0.5 

8 

ADLS 

0.66 
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CAS No. 

i5-6i-7 

86-74-8 

75-15-0 

56-23-5 

57-74-9 

124-48-1 

67-66-3 

218-01-9 

72-54-8' 

72-55-9 

50-29-3 

53-70-3 

84-74-2 

95-50-1 

106-46-7 

91-94-1 

75-34-3 

107-06-2 

Chemical 

Butyl benzyl phthalate 

Carbazole 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroform 

Chrysene 

DDD 

DDE 

DDT 

Dibenzo(a,A)an(hracene 

Di-n-butyl phthalate 

1,2-Dichlorobenzene(o) 

1.4-Dichlorobenzene (p) 

3,3-Dichlorobenzidine 

1,1-Dichloroethane 

1,2-Dichloroethane 

Ingesiion 

16,000" 

32* 

7,800" 

5* 

1,600" 

8« 

110* 

88* 

3* 

2* 

2* 

0.09*' 

7,800" 

7,000" 

27* 

1* 

7,800" 

7* 

Inhalation 

530* 

—• 

11" 

0.2* 

94" 

1.900* 

0.2* 

« 

-«• 

—• 

80* 

« 

100* 

300* 

7,700" 

e 

980" 

0.3* 

Class 
I 

68 

0.2*-' 

14" 

0.03 

0.6 

0.2 

0.3 

1 

0.7* 

0.5* 

1* 

11 

120" 

6 

1 

0.01*' 

11" 

0.01' 

Class 
II 

340 

1.0 

70 

0.15 

3.0 

1.0 

1.5 

5.0 

3.5 

2.5 

5.0 

55 

600 

15 

5.0 

0.05*-' 

55 

0.05 

ADLS 

1.3 
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CAS No. 

75-35-4 

156-59-2 

156-60-5 

78-97-5 

542-75-6 

60-57-1 

84-66-2 

131-11-3, 

121-14-2 

606-20-2 

117-84-0 

115-29-7 

72-20-8 

100-41-4 

206-44-0 

86-73-7 

1 76-44-8 

Chemical 

1,1 -Dichloroethylene 

cis-1,2-Dichloroethylene 

/ra/tf-1.2-Dichloroethylene 

1,2-Dichloropropane 

1,3-Dichloropropene 
(1,3-Dichloropropylene, cis + trans) 

Dieldrin' 

Diethyl phthalate 

Dimethyl phthalate 

2,4-DinilrotoIuene 

2,6-Dinitrotoluene 

Di-n-oclyl phthalate 

Endosulfan 

Endrin 

Ethylbenzene 

Fluoranthene 

Fluorene 

Heptachlor 

Ingestion 

1* 

780" 

1.600" 

9* 

4* 

0.04* 

63,000" 

7.8E + 5" 

160" 

78" 

1,600" 

470" 

23" 

7,800" 

3,100" 

3,100" 

0.1* 

Inhalation 

0.04* 

1.500* 

3.600* 

11" 

0.1* 

2* 

520* 

1,600* 

. C 

e 

—-• 

. e 

—• 

260* 

0 

e 

0.3* 

Class 
1 

0.03 

0.2 

0.3 

0.02 

0.001*' 

0.001*' 

110" 

1,200" 

0.2"-' 

0 .1" ' 

( 

4" 

0.4 

5 

980" 

160" 

0.06 

Class 
11 

0.15 

0.6 

1.5 

0.1 

0.005 

0.005 

110 

1.200 

0.2 

0.1 

• 

4 

2.0 

7 

4,900 

800 

0.3 

ADLS 

0.005 

0.0013 

35 
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CAS No. 

1024-57-3 

118-74-1 

87-68-3 

319-84-6 

319-85-7 

58-89-9 

77-47-4 

67-72-1 

193-39-5' 

78-59-1 

72-43-5 

74-83-9 

75-09-2 

91-20-3 

98-95-3 

1336-36-3 

129-00-0 

1 100-42-5 

Chemical 

Heptachlor epoxide 

Hexachlorobenzene 

HexBchloro-1,3-butadiene 

a/p/ia-HCH (alp/jo-BHC) 

fce/a-HCH (fcera-BHC) 

jontma-HCH (Lindane)"" 

HexachlorocyclopenUdiene 

Hexachloroethane 

lndeno(l ,2.3-c,(/)pyrene 

Isophorone 

Methoxychlor 

Methyl bromide 

Methylene chloride 

Naphthalene 

Nitrobenzene 

Polychlorinated biphenyls (PCBs)« 

Pyrene 

Siryene 

Ingestion 

0.07* 

0.4* 

8* 

0.1* 

0.4* 

0.5* 

550" 

46* 

0.9* 

670* 

390" 

• 110" 

85* 

3.100" 

39" 

1" 

2,300" 

16,000" 

Inhalation 

1* 

1* 

1* 

0.9* 

16* 

e 

2" 

49* 

. « 

3.400* 

J t 

2" 

7* 

« 

110" 

. . . c J i 

..-• 

1.400* 

Class 
I 

0.03 

0.8 

0.1' 

4E-4*' 

0.002* 

0.006 

10 

0.2*' 

35 

0.02*' 

62 

0.1" 

0.01' 

30" 

0.09"-' 

h' 

1.400" 

2 

Class 
11 

0.15 

8 

0.5 

0.002 

0.01 

0.03 

100 

0.2 

175 

0.02 

310 

0.1 

0.1 

47 

0.09 

k 

7.000 

10 

ADLS 

0.056 

0.002 

0.004 

0.66 1 

0.26 1 
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CAS No. 

79-34-5 

127-18-4 

108-88-3 

8001-35-2 

120-82-1 

71-55-6 
1 

79-00-5 

79-01-6 

108-05-4 

75-01-4 

1330-20-7 

65-85-0 

106-47-8 

95-57-8 

120-83-2 

105-67-9 

51-28-5 

Chemical 

1,1,2.2-Telrachloroelhane 

Telrachloroethylene 

Toluene 

Toxaphene' 

1,2,4-Trichlorobenzene 

1,1, l-Trichloroethane 

1,1,2-Trichloroelhane 

Trichloroethylene 

Vinyl acetate 

Vinyl chloride 

Xylenes (loUl) 

Ionizable Organics 

Benzoic Acid 

p-Chloroaniline 

2-Chlorophenol 

2,4-Dichlorophenol 

2,4-Dimelhylphenol 

2,4-Dinilrophenol 

Ingestion 

3* 

12* 

16.000" 

0.6* 

780" 

C 

11* 

58* 

78.000" 

0.3* 

1.6E-(-5" 

3.1E-1-5" 

310" 

390" 

240" 

1.600" 

160" 

Inhalation 

0.4* 

11* 

520* 

5* 

240" 

980* 

0.8* 

3* 

370" 

0.002*' 

320* 

« 

.« 

53.000* 

c 

e 

e 

Class 
1 

0.001*' 

0.04 

5 

0.04' 

2 

0.9 

0.01' 

0.02 

84" 

0.01' 

74 

280">' 

0.3"-'' 

2W 

0.5* '̂ 

3"-' 

0 .1" ' ' 

Class 
11 

0.001 

0.2 

12.5 

0.2 

20 

4.5 

0.1 

0.1 

84 

0.05 

74 

280 

0.3 

2 

0.5 

3 

0.1 

ADLS 

0.16 

1.3 

3.3 
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CAS No. 

95-48-7 

86-30-6 

621-64-7 

87-86-5 

108-95-2 

95-95-4 
11 

88-06-2 

7440-36-0' 

1 7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

!74<KM|t̂  

i854(Mi0"9 

7439-92-1 

7439-97-6 

7440-02-0 

Chemical 

2-Melhylphenol 

A^-Nitrosodiphenylamine 

A^-Nitrosodi-n-propylamine 

Pentachlorophenol 

Phenol 

2,4,S-Trichlorophenol 

2,4,6 Trichlorophenol 

Inorganics 

Antimony 

himi^^ 

fiwAm, 

Beryllium 

PwliJiiiiih' 

Cbit^iiilii 

'ChtoiiiuraTlah, MmiiAM 

M»M 

y m i ^ 
Nickcl-

Ingeslion 

3,900" 

130* 

0.09*' 

3*' 

47,000" 

7,800" 

58* 

31" 

0.4* 

5,500" 

0.1* 

39" 

— 

390" 

400' 

23" 

1,600" 

Inhalation 

c 

—* 

—-• 

47* 

_« 

—• 

210* 

—• 

380* 

3.5E + 5" 

690* 

920* 

— 

140* 

—* 

7"-' 

6,900* 

Class 
1 

6"' 

0.2*'' 

2E-5*'' 

0.01' ' 

49"' 

120"-' 

0.06*'' 

0.004" 

0.05» 

2.(r 

0.006' 

0,005" 

0.1-

r»° 

0:0075'' 

0.002" 

0.1' 

Class 
II 

6 

0.2 

2E-5 

0.05 

49 

600 

0.06 

0.024 

0.2" 

2.0" 

— 

0.05* 

1.0* 

— 

0.1* 

0.01* 

2.0* 

ADLS 

0.66 

0.66 

2.4 

0.43 

38 
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!| 
CAS No. 

7782-49-2 

7440-22-4 

7440-28-0 

7440-62-2 

7440-66-6 

57-12-5 

Chemical 

$el«WilUiJr"'' 

Silver 

Thallium 

Vanadium 

Zinc-

Cyanide 

Ingesiion 

390" 

390" 

—• 

550" 

23,000" 

1,600" 

Inhalation 

—• 

—• 

—• 

—« 

. „ « 

Class 
I 

0,05" 

0.05* 

0.002* 

k 

5.0* 

0.2* 

Class 
II 

0.05* 

— 

0.02" 

k 

10" 

0.6" 

ADLS 

ChemictI Abilrscti Servict (CAS) regiilry number. Thii number in (he formil xxx-xx-x, ii unique for etch chemicil ind illowi enicient letrching on compuierized diu bisei. 

ADL.t • Acctpubte Detection Umit •• is (he de(ecuble concentndon of a lubiUnce which It equti to (he lowcu tpptoprit(e PQL or EQL ipecified in T t i t Mtthodi for Evtlut(ing Solid 
WtMei, Phyiictl/ChemictI Me(hodi,' EPA Publlcttlon No. SW-846 tnd 'Methodt for (he Dc(emtint(ion ofOrginic Compoundi in Drinking Wt(er,* EPA, EMSL, EPA-6O0/4-tS/O39, t t 
incotponted by reference t( Secdon 859.103 of (hit Ptit mutt be uted. For ptrtmeteri where Ihe tpeciflcd objecdve It below (he ADL, (he ADL thtll lerve t i (he objecdve until (he USEPA 
promulgilei lower ADLt. When ptomulgtied. (he new USEPA ADL or (he ipecified objeclive, whichever it higher, thtll tpply. For o(her ptramc(ert (he ADL muK be equtI to or below (he 
tpecified cleanup objeclive. 

'Soil remedltdon objecdvei btted on human hetlih crilerit only. 
"Ctlcultled vtluet corrcipond (o t nonctncer hazard quotlem of I 
*No loxlchy criteria tvilltble for Ihil rou(e of expoiurc. 
*Soil uiurtdon concemradon (C^). 
*Ctlculi(ed vtluet correspond (o t cancer riik level of 1 in l,0O0,(XX). 
Level it t( or below Con(rtc( Labortlory Prognm required qutntiuilon limit for Regultr Antlydctl Servicei (RAS). 
'Chemlctl-tpectfie propeitiei ire tuch (ht( (hit pt(hwty It no( of concern t( tny toil con(tminin( concentradon. 
A preliminiry goal of t ppm hti been tel for PCBt btted on Guidance on Remedial Actions for Superfimd Sliet with PCB Contamination, EPA/540a-90/(X)7, Office of Emergency tnd 

RemeditI Retponte, U.S. Environmenltl Proteclion Agency, Wtihing(on. D .C , 1990, tnd on Agency-tide efforti (o nuntge PCB conuminadon. 
Soil rcmeditdon objecdve for pH of 6.8. If toil pH it o(her (htn 6.8, refer (o Tible C. 
'Ingeidon toil remeditdon objecdve idjuKed by t ftc(or of 0.5 (o tccount for dermal exposure, 
^oll/wtter ptrddon eoefficientt not ivtiltble t( (hit (ime 
'A preliminary remeditdon goti of 400 mg/kg ht i been tet for letd btted on Revised Interim Soil Lead Guidance for CERCLA Sliet and RCRA Corrtclive Action Facilitiet, OSWER Dirccdve 
#9355 4-12, Omce of Solid Witte tnd Emergency Reiponie, U.S. EnvironmenUl Prolecdon Agency, Wtihing(on, D C , July 14, 1994. 
"Poleodtl for toil-pltnl-humtn expoture. 
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May 8. 1995 

Table C* pH Speciflc Soil Remediation Objeclives for Inorganics and Ionizing Organics (mg/kg) for Proleclion of Class I Groundwater 

Chemical (totals) 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium (-1-6) 

Mercury 

Nickel 
1 

Selenium 

Thallium 

Zinc 

Benzoic Acid 

2,4-Dichlorophenol 

Pentachlorophenol 

2,4,5-
Trichlorophenol 

2,4.6-
1 Trichlorophenol 
II toil pH it Ten (htn 4..> or gr 

pH4.S 
lo 4.74 

12 

12 

0.06 

0.04 

36 

0.004 

0.9 

12 

0.2 

73 

63 

0.1 

0.25 

35 

0.16 

etier (titn >.(), (h 

pH 4.75 
to 5.24 

13 

16 

0.15 

0.06 

31 

0.008 

1 

9 

0.2 

101 

59 

0.1 

0.2 

35 

0.14 

• lible cannot be 

pH 5.25 
to 5.74 

13 

19 

0.75 

0.1 

27 

0.025 

2 

6 

0.3 

209 

57 

0.1 

0.06 

34 

0.12 

ui«d. 

pH 5.75 
to 6.24 

14 

21 

6 

0.3 

24 

0.15 

3 

4 

0.3 

899 

57 

0.1 

0.03 

33 

0.10 

pH 6.25 
lo 6.64 

IS 

26 

50 

2 

20 

1 

11 

3 

0.3 

6,305 

56 

0.1 

0.02 

26 

0.06 

pH 6.65 
to 6.89 

15 

32 

142 

6 

19 

3 

20 

3 

0.3 

17,750 

56 

0.1 

0.01 

22 

0.05 

pH 6.9 lo 
7.24 

IS 

35 

429 

13 

18 

3 

32 

2 

0.4 

47,760 

56 

0.1 

0.01 

17 

0.04 

pH 7.25 to 
7.74 

16 

87 

2.830 

63 

16 

4 

71 

2 

0.4 

250.600 

56 

0.09 

0.01 

9 

0.03 

1 
pH 7.75 to 
8.0 

16 

340 

17.870 

230 

14 

4 

115 

1 

0.5 

792.500 

56 

0.07 

0.01 

5 

0.01 1 
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Table D' pH Specific Soil Remediation Objeclives for Inorganics and Ionizing Organics (mg/kg) for Protection of Class II Groundwater 

Chemical (totals) 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chroi^um (-1-6) 

Mercury 

Nickel 
1 

Selenium 

Thallium 

Zinc 

Benzoic Acid 

2,4-Dichlorophenol 

Pentachlorophenol 

2,4,5-
Trichlorophenol 

2,4.6-
Trichlorophenol 

il toil pH il leit (htn 4.5 or gt 

pH4.5 
to 4.74 

48 

12 

No Data 

0.4 

No Dau 

0.02 

18 

12 

2 

146 

63 

0.1 

1.25 

175 

0.16 

t(er llitn H.H, (h 

pH 4.75 
to 5.24 

52 

16 

No Dau 

0.6 

No DaU 

0.04 

20 

9 

2 

202 

59 

0.1 

1.0 

175 

0.14 

It Ubie cinnol be 

pH5.25 
to 5.74 

52 

19 

No Dau 

1 

No Dau 

0.12 

40 

6 

3 

418 

57 

0.1 

0.3 

170 

0.12 

uted. 

pH 5.75 
lo 6.24 

56 

21 

No Dau 

3 

No Dau 

0.75 

60 

4 

3 

1,798 

57 

0.1 

0.15 

165 

0.10 

pH 6.25 
lo 6.64 

60 

26 

No DaU 

20 

No DaU 

5 

220 

3 

3 

12,610 

56 

0.1 

0.1 

130 

0.06 

pH 6.65 
lo6.89 

60 

32 

No DaU 

60 

No Data 

15 

400 

3 

3 

35,500 

56 

0.1 

0.05 

110 

0.05 

pH6.9 to 
7.24 

60 

35 

No DaU 

130 

No DaU 

15 

640 

2 

4 

95,520 

56 

0.1 

0.05 

85 

0.04 

pH 7.25 to 
7.74 

64 

87 

No DaU 

630 

No DaU 

20 

1,420 

2 

4 

501,200 

56 

0.09 

0.05 

45 

0.03 

pH 7.75 to 
8.0 

64 

340 

No Dau 

2.300 

No DaU 

20 

2,300 

1 

> 

1,000,000 

56 

0.07 

0.05 

25 

0.01 
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Section 859.Appendix A 

Illustration A Equation for Ingestion of Noncardnogenic Contaminants in Residential Soil 

- ^'y 

Soil Remediation Objective (mg/kg) = 

TH0xBWxATx365 d / y r 
1 / RfD.xlO -^kff/wgxEFxEDxIR 

Parameter/Definition (units) 

THQ/target hazard quotient (unitless) 
BW/body weight (kg) 
AT/aveiuging time (yr) 
RfD^oral reference dose (mg/kg-d) 
EF/exposure frequency (d/yr) 
ED/exposure duration (yr) 
IR/soil ingestion rate (mg/d) 

Default 

1 
15 
6* 
chemical-specific 
350 
6 
200 

'For noncarcinogeiu, aveiagiiig time it equal to expomre duration. 

L 
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May 8, 1995 ^ 

Section 859. Appendix A 

niustration B Equation for Ingestion of Cardnogenic Contaminants in Residential Soil 

Soil Remediation Obfective (mg/kg) 

TRxATx265d/yr 
SF^xl 0 -^kg/mgxEFxIF^^i^j^aj 

Parameter/Deiiaition (units) 

TR/target cancer risk (unitless) 
AT/averaging time (yr) 
SF^oral slope factor (mg/kg-d)'' 
EF/exposure frequency (d/yr) 
IF.^^,/Bge-adjusted soil ingestion factor (mg-yr/kg-d) 

Default 

10^ 
70 
chemical-specific 
350 
114 
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May 8, 1995 

Section 859.Appendix A 

niustration C Equation for Inhalation of Cardnogenic Contaminants in Residential Soil 

IF? 

Soil Remediation Objective (mg/kg) = 

TJixATx365d/yr 

URFxlOOO\ig/mgxEFxEDx[ — + 

Parameter/Definition (units) 

TR/Urget cancer risk (unidess) 
AT/averaging time (yr) 
URF/inhalation unit risk &ctor (/tg/m^'' 
EF/exposure frequency (d/yr) 
ED/exposure duration (yr) 
VF/soil-to-air volatilization factor (nP/kg) 

1 PEF/particulate emission fitctor (nP/kg) 

P E F 

Default 

10^ 
70 
chemical-specific 
350 
30 
chemical-specific (see 
Illustration £) 

6.79 x 10* 
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^RA May 8, 1995 

Section 859.Appendix A 

niustration D Equation for Inhalation of Noncardnogenic Contaminants in Residential Soil 

-^•T 

Soil Remediation Objective (mg/kg) = 

THOxATx365d/yz 
E F x E D x l - ^ x ( . - ^ - < - ^ ) ] 

RfC VF PEF 

Parameter/Definition (units) 

THQ/target hazard quotient (imiUess) 
AT/averaging time (yr) 
EF/exposure frequency (d/yr) 
ED/exposure duration (yr) 
RfC/inhalation reference concentration (mg/mi^ 
VF/soil-to-air volatilization factor (m^/kg) 

PEF/particulate emission factor (m'/kg) 

Default 

1 
30 
350 
30 
chemical-specific 
chemical-specific (see Illustration 
E) 

6.79 X lO* 
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May 8, 1995 

Section 859. Appendix A 

niustration E* Equation for DeriTation of the Volatization Factor 

r 

VFim^kg) =0/Cx ^^•^^'^°^y%10-'';nVc;n^ 
2xD,ixQ^xK^^ 

where 

a = 
D^t^Q, 

e^*(p,) (i-ej/A; a a 

Parameter/Definition (units) 

VF/volatilization factor (m'/kg) 
Q/C/Inverse of the mean cone, at the center of 

a 30-acre-square source (g/m^-s per kg/m') 
T/exposure interval (s) 
D^/effective diffiisivity (cm*/s) 
0./air-fiIIed soil porosity ( L ^ A ^ 
D,/diffusivity in air (cmVs) 
n/total soil porosity ( l y ^ f L ^ 
w/average soil moisture content fg, .,î g,„a') 
pjdry soil bulk density (g/cm') 
p./soil particle density (g/cm') 
K^/soil-air partition coefficient (g-soil/cm'-air) 
H/Heniy's law constant (atm-m'/mol) 
H'/Henry's law constant (unidess) 

Kj/soil-water partition coefficient (cm'/g) 
Kg^organic carbon partition coeffident (cm'/g) 
f^organic carbon content of soil (g/g) 

Default 

35.10 

9.5 X 10* s 
D,«l.'^/n^ 
0.28 or n-wp^ 
chemical-specific" 
0.43(loam) 
0.1 (10%) 
1.5 or (1 - n)p, 
2.65 
(H'fKJ 
chemical-specific" 
chemical-spedfic" ; H x 4 1 
(where 41 is a conversion factor) 

K . x f . 
chemical-specific" 
0.006 (0.6%) 

*iriite-ipeeific dau are to be uted iattcMd of default valuei for loil-ipcciCc parsmeten (4., t ^ fi^, o, p., 0J, all toil-tpecific parametert 
mutt be meaiured. 
"Valuet from Appendix C must be uaed or altematrvet juttiCed t t being mote appropriate may be uted. 
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May 8, 1995 

Section 859.Appendix A 

niustration P Equation for Derivation of the Soil Saturation Limit 

/ 

Pb 

Parameter/Deiinition (units) 

C^/soil saturation concentration (mg/kg) 
S/soiubility in water (mg/L-water) 
pjdry soil bulk density (kg/L) 
n/total soil porosity (Lp^/L^^i) 
p,/soil particle density (kg/L) 
K„/soil-water partition coefficient (L/kg) 
K^soil organic caibon/water partition coefficient (L/kg) 
f^fraction organic carbon of soil (g/g) 
ffJwater-filled soil porosity ( L . « , J L ^ 
0,/air-filled soil porosity (L, i , /L^ 
w/average soil moisture content fp _uJ?.^ 
H'/Heniy's law constant (unidess) 

H/Henry's law constant (atm-m'/mol) 

Default 

chemical-specific" 
1 .5orp . ( l -n ) 
0.43 (loam) 
2.65 
K,.̂  X f̂  (organics) 
chemical-specific" 
0.006 (0.6%) 
wp^ or 0.15 
n - wp^ or 0.28 
10% or 0.1 
chemical-specific", H x 41, 
where 41 is a conversion factor 

chemical-specific 

*If tite-tpeciflc daU are to be uted iiutead of dcfauit values for (oil-apecific parameten (f ,̂ 9., w, p,, n, p„ 9J, all toil-tpecific parameter* 
inuit be meatured. 

"Valuet fhnn Appendix C must be used or alternatives justified as being more appropriate may be used. 

V. 
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May 8, 1995 

Section 859.Appendix A 

niustration G Equation for Derivation of the Particulate EmissioQ Factor 

^mp 
• / • 

PEF {m^/kg) =Q/Cx 3 6 0 0 s / b 
0 . 036X (1-V) x(UjU^) ^xFix) 

Parameter/Definition (units) 

PEF/paiticulate emission factor (m'/kg) 
Q/C/inverse of the mean cone, at the center of 

a 30 acre-square source (g/m^-s per kg/m') 
V/fraction of vegeUtive cover (imitless) 
U_/mean annual windspeed (m/s) 
U,/equivalent threshold value of windspeed at 7 m (m/s) 
F(x)/fimction d^>endent on U_/U, derived using Cowherd (1985) 

(imitless) 

Default 

6.79 X lO* 
46.84 

0.5 (50%) 
4.69 
11.32 
0.194 
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May 8. 1995 

Section 859. Appendix A 

niustration H* Partitioning Equation for Migration to Groundwater 

Soil Remediation Objective (mg/kg) 

C J K ^ ^ — ^ ] 

Parameter/Definition 

C,^target soil leachate concentration (mg/L) 

dilution factor (unitless) 
K,,/soil-water partition coefficient (L/kg) 

K^soil organic carbon/water partition coeffident (L/kg) 
f./fraction organic carbon of soil (g/g) 
fl,^water-filled soil porosity (L„«Ataa) 
w/average soil moisture content (kg{water]/kg[soiI]) 
p^dry soil bulk density (kg/L) 
n/soil porosity (Ly,^fL^ 
p,/soiI particle density (kg/L) 
0,/air-filled soil porosity ( L , J L ^ 
H'/Henry's law constant (unitless) 
H/Henry's law constant (atm-m'/mol) 

Default" 

Appendix B Table A or 35 111. 
Adm. Code 620.410 x dilution 
factor 
10 (or see Illustration I) 
chemical-specific', K„ x f„ for 
neutral organics 

chemical-specific' 
0.002 (.2%) 
0.3 or wp^ 
0.2 (20%) 
1.5 or (1 -n)p. 
0.43 Ooam) 
2.65 
0.13 o r ( n - 0 
chemical-specific', H x 41 
chemical-specific 

^This equation is most readily used for neutral organic cbemicaU. Site ipecific aoil remediation objectivet with a dilution (actor of 10 for 
ionizing organic chemicals and iootganic chemicals can be detennined fiom Table C. If responable party wishes to calculate toil 
remediauon objectives for " ^ " ' " g organic chemicals aad inorganic chemicals, tiiis should be done in consultation with the Agency. 
"if sile-tpecifie data are to be used instead of default values for aoil ipccifie parameten ( ^ , 9.. w, p^ n, p„ 9J, all toil-tpecific parameters 
nuiat be meaated. 
"Values fiom Appendix C mutt be uaed or allemativet justified as being mare appropriate may be uted. 
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May 8, 1995 

Section 859.Appendix A 

niustration I Equation for Derivation of Dilution Factor ^RAPr 

Dilution Factor 

1 + 
K i d 
r ] I L 

Parameter/Definition (tmits) 

dilution factor (tmidess) 
K/aquifer hydraulic conductivity (m/yr) 
i/hydraulic gradient (m/m) 
d/mixing zone depth (m) (see Illustration J) 
I/infiltiation rate (m/yr)* 
L/source length parallel to groimdwater flow (m) 
Tj/effective porosity 

The Illinois climadc data suggests an infiltrauon rale of 0 3 meters per year. 

L 
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May 8, 1995 

Section 859.Appendix A 

niustration J 

£>aArT 
Equation for Estimation of Mixing Zone Depth 

d= (0.01121,2) o-s-^d^d-exp [ (-LI) /Kid^) ]) 

Parameter/Definition (units) 

d/mixing zone depth (m) 
L/source length parallel to groimdwater flow (m) 
I/infiltration rate (m/yr)* 
K/aquifer hydraulic conductivity (m/yr) 
d./aquifer thickness (m)" 
i/hydraulic gradient (m/m) 

*The Qlinois climauc data suggests an infilttadon tale of 0 J meters per year. 
nJnless aquifer thickness has been determined under Subpart C, regioiuU or other iafonnatton, such as pre-existing boring logs, should be 
used to determine aquifer thickness. 
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SUMMARY 

The interactions between the shallow ground water and several ponds were 

studied on a privately owned wetland in conjunction with the Illinois State Water 

Survey as part of their research on the occurrence and quality of the shallow ground 

water resources in the Lake Calumet area. Since the 1860's, wetlands in the area 

(including the field site) have been gradually filled-in for industrial use. 37 single 

and nested piezometers, 3 water table monitoring wells, and 7 seepage meters were 

used to study the hydrology of the site. Water levels were measured over the 9 

month period from September 1993 to June 1994. Seasonal and event-based 

precipitation was measured using recording rain gauges. Continuous data on water 

level fluctuations was obtained using two water level recorders. 

In general, shallow ground water flow is to the west toward Lake Calumet in 

response to a low hydraulic gradient, with the ponds acting as flow-through ponds. 

The presence of a surface fill layer has raised the level of the water table above that 

of the ponds, causing the hydraulic gradient to increase and ephemeral vertical 

components in the flow to appear in areas where the water table meets the level of 

the surface water. Results of a water budget analysis suggest that the conductivity of 

the fill may be 2 orders of magnitude higher than that of the underlying deposits. 

Water table fluctuations correlate with precipitation, with a lag time associated with 

infiltration that varies according to the moisture content prior to the event. Water 

level recorder data suggest that different measurement intervals are needed to 

accurately model water level fluctuations. Seepage measurements indicate that 

precipitation controls temporal variations in the seepage rates between ponds. 

Spatial variations in one pond are due to a small, short-lived ground water flow 

reversal which occurs when the water table is higher. In other ponds, spatial 

variations correlate with the locations of springs due to the presence of macropore 

systems in the fill. 

IX 



L INTRODUCmON 

A. Background 

The interaction between local ground water systems and lakes has become 

very important in recent years, mainly due to the rising alarm over the declining 

quality and safety of public water resources. The movement of contaminated 

ground water into lakes and other reservoirs, or visa versa, can pose serious dangers 

to the health and welfare of humans, wildlife, and the environment. Lakes and 

other surface water bodies are used for many purposes, including drinking water, 

recreation activities, and irrigation. Because of the accessibility of surface waters to 

the public, contamination of these waters may affect large populations, especially in 

major urban areas. 

In 1987, the Illinois State Water Survey, in conjunction with the Illinois 

Environmental Protection Agency, conducted a ground water quality investigation 

of the Silurian Dolomite Aquifer underlying the Lake Calumet area on the 

southeast side of Chicago, Illinois (Cravens and Zahn, 1990)(Figure 1). In 1990, a 

ground water investigation of the shallow aquifer in the area was begun. 

Information on the interaction between Lake Calumet and the shallow ground 

water is crucial to the investigation, since the quality of the ground water can affect 

the lake's quality, or vice versa. 



L t t t ( * C a l t m t Rtver 

Figure 1. Location map of Lake Calumet and the field site. 



B. Research Objectives 

The main objective of this research is to understand a portion of the physical 

interaction between the shallow ground water and Lake Calumet by focusing on a 

small area of wetlands adjacent to the lake. The goal is to determine the nature of 

the shallow water table response to precipitation, both event-based and seasonal, 

and how this affects the rate at which water is added or taken out of the wetlands. 

This information will be useful in deciding how often ground water wells should be 

monitored and sampled in order to best describe the movement of contaminated 

water into and out of the Lake Calumet basin, and will also provide some insight 

into the possible flow paths available for solute transport within the system. 

In many water quality investigations, sampling of ground water wells is 

performed at some regular interval, generally quarterly or semi-armually. This 

approach is useful for evaluating seasonal changes in water quality, but does not 

take into account changes in water chemistry which occur over small time scales, 

such as during specific precipitation events. A large percentage of the yearly total of 

a particular contaminant may enter a reservoir via the ground water during one 

large event, as opposed to some "average" amount being added throughout the year. 

Therefore, event-based monitoring of water table levels may provide many iiisights 

into the exchange of water and solutes between reservoirs and the shallow ground 

water. 

Information on water levels, volume fluxes, and precipitation were collected 

using nested piezometers, seepage meters, and recording rain gauges during the 

nine month period from September 1993 to June 1994. Monitoring of the field 

equipment has yielded several time series data sets. A goal is to determine the 

extent to which the individual series are related to each other, i.e., how precipitation 

affects the level of the shallow water table, which in turn affects the rate and 

volume of water either placed into or taken out of the ponds. Understanding the 



interrelationships of the individual components of the Lake Calumet-ground water 

system, at least in one small area of wetlands, will provide a basis for determining a 

monitoring and sampUng plan for the entire lake, which is a main component of 

the shallow ground water quality investigation being performed by the Illinois State 

Water Survey. 



II. PREVIOUS STUDIES OF LAKE-GROUND WATER INTERACTHONS 

A relatively small amount of literature exists on the interactions between 

lakes and ground water systems, with most research being published in the past two 

decades. Specific studies are scarce, with only a handful of investigators contributing 

the bulk of the information, either through field studies or by performing 

numerical simulation studies. 

Anderson and Munter (1981) used numerical modelling to verify field 

observations which indicated that the nature of the interaction between lakes and 

ground water can be affected by several factors. Seasonal changes in precipitation, 

and hence recharge to the ground water, caused mounding of the water table 

adjacent to Snake Lake in Wisconsin. The mound led to a reversal of the ground 

water flow around the lake, which changed the direction and amount of water 

flowing into or out of the lake. This flow reversal could dramatically alter the water 

budget of the lake. In fact, depending on the size and duration of a ground water 

mound, ground water may seep into a lake during one part of the year (classified as 

a discharge lake) and may leak from the lake during another (a recharge lake). 

Anderson and Munter found that the main causes of a ground water mound were 

high rates of recharge or areas of low hydraulic conductivity on the down gradient 

side of a lake, or when a lake is situated on a ground-water divide. 

In a series of papers. Winter (1976, 1978, 1983) performed theoretical analyses 

using ntimerical simulation to show that the ground water flow field around lakes 

can be complex and affected by many factors, including topographic relief, depth to 

the water table, depth of the lake, recharge rates, and factors related to the 

simulation procedure, such as dimensionality. Winter (1983) showed that recharge 

to the ground water is variable in time and space. Variations in the thickness of the 

unsaturated zone causes infiltrating water to take longer paths to the water table, 

which may lead to the formation of local, complex flow systems and ground water 



mounding, leading to changes in seepage to or from a lake. The mounds should 

first occur in places where the water table is closer to the surface, such as directly 

near lakes or beneath low points in the land surface. Recharge to the 

topographically higher areas away from a lake will occur through vertical 

infiltration combined with the redistribution of water associated with the hydraulic 

head of ground water mounds. The complex flow systems caused by local recharge 

may form and disappear quickly in permeable material, or may last months to years 

in less permeable porous media. 

The findings of Winter (1983) have implications for the design of monitoring 

well systems. Instead of placing wells in the usual place, at the high point on the 

land surface, wells should be concentrated adjacent to a lake in order to define the 

early transient effects of the local recharge, i.e. ground water mounding. 

Sacks et al. (1992) used a two dimensional solute-transport model to predict 

observed changes in flow directions and solute concentrations due to seasonal 

changes in precipitation in three hydraulically cormected "flow through" lakes in 

Spain. A flow through lake is distinguished from a discharge or recharge one in 

that the lake discharges ground water on one side and recharges the ground water 

on the other. The researchers found that depending on the position of a particular 

lake in the regional flow system, seepage to the lake may occur from all sides during 

wet seasons, and from only certain areas during dry seasons. This behavior has a 

tremendous affect on the solute concentrations of a lake; solute flux into a lake may 

be large during wet seasons and small during dry seasons. Complex flow systems 

and solute fluxes can occur during prolonged wet or dry periods. 

Confirmation of the validity of numerical simulations has been scarce. One 

such study was performed by Cherkauer and Zager (1989) on the exchange of water 

between ground water and the Lower Nashotah Lake in southeast Wisconsin. 

Piezometers and seepage meters were used to monitor the level of the shallow 



water table over a period of time. The study concluded that the exchange of water 

was controlled by an ephemeral ground water mound which changed the direction 

and amount of seepage between the lake and ground water. The results confirmed 

the validity of the simulation studies of previous researchers, especially the findings 

of Winter (1976, 1978, 1983). 

Quantifying the ground water contributions to the water budget of lakes was 

the objective of two papers published by Krabbenhoft et al. (1990a, 1990b). Two 

different methods were used independently on Sparkling Lake in northern 

Wisconsin: a stable isotope (ISQ/I^Q) mass balance method, and the calibration of a 

three-dimensional, solute transport model to a stable isotope plume. The theory 

behind the research was that due to the higher vapor pressure and diffusivity of the 

lighter isotopic species of water, H2^^0, surface water bodies experiencing 

evaporation become enriched in the heavier species of water, H2^^0, compared to 

the other components of the water budget. The isotopic signatures of each 

component can be readily measured. Since Sparkling Lake is located in permeable 

material and has no surface water entry or exit points, the calculation of the ground 

water contributions using mass balance equations was simplified. A finite 

difference solute transport model was then calibrated to the plume of isotopically 

heavier water which seeped from the lake. The model was used to also calculate the 

ground water contributions to the lake budget. Results of the individual methods 

compared very well, suggesting that the methods are useful in quantifying ground 

water fluxes. 

The fact that the water table in wetlands is very close to the surface makes 

them ideal places to study ground water-surface water interactions. Research on 

wetlands in the Chicago area is very limited. One project was conducted by Hensel 

and Miller (1991) in which they studied the effects of artificially created wetlands on 

the ground water flow near the Des Plaines River in northeast Illinois. Four 
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experimental wetlands were created by pumping water from the river. Two of the 

wetlands were situated over sand and gravel; the other two were situated over 

clayey till. Water levels in nested piezometers were monitored monthly for two 

years, and a numerical model was calibrated using these values to estimate seepage 

from the wetlands into the Des Plaines River. Their research concluded that the 

wetlands acted as a constant head boundary due to pumping and that the wetlands 

rose the ground water levels in the immediate area by about 0.5 meter. The rise 

caused seepage into the Des Plaines River ranging from 1 m^/day for the wetlands 

situated over clayey till to 60-150 m^/day for those situated over sand and gravel. 

A main limitation in the research conducted in the area of ground water-

surface water interactions is in the period in which water level and precipitation 

measurements were taken. Measurements were generally taken on a monthly or 

bi-monthly basis. This may be satisfactory for determining seasonal precipitation 

effects, but as was stated earlier, fluctuations in water levels, and possibly 

contaminant fluxes, caused by precipitation on an event basis may be very 

important. Therefore, this current research has focused on the effects upon the 

interactions between wetlands and shallow ground water on both a seasonal and an 

individual event basis. 

In addition, the previous research was conducted in areas in which the 

surface material had not been disturbed. In southeast Chicago, much of the surface 

layer consists of material used to fill in former wetlands. Scarce information exists 

on the effects which the fill material has had on the shallow ground water flow 

system. This current research has been conducted on filled-in wetlands and thus 

may provide needed information to gain some insight into the problem. 



III. DESCRIPTION OF THE STUDY SITE 

A. History of the Lake Calumet Area 

1. Recent Geologic History 

The recent geologic history of the Lake Calumet area is tied to the 

Pleistocene glacial history of the Chicago area and the formation of Lakg Michigan. 

Information on the geologic history of the Chicago area has been documented by 

Bretz (1955) and Willman (1971). Summaries of this history have been presented in 

several environmental studies of the Calumet area, including Colten (1985), Ross et 

al. (1988), and Cravens and Zahn (1990). 

Lake Calumet is located fifteen miles south of downtown Chicago (Figure 1) 

in a shallow depression formed approximately 13,500 years ago by Lake Chicago, the 

prehistoric lake formed by the meltwaters of receding glaciers of the Wisconsinan 

Glaciation. A bedrock outcrop north of Lake Calumet, Stony Island, deflected water 

and coarse sediment which would have filled in the lake. Instead, the sediment 

which accumulated in the lake consisted of fine-grained silts, clays, and organic rich 

sediment. Glacial Lake Chicago eventually receded to become the present Lake 

Michigan. The area uncovered by the receding lake was a low, flat plain with poor 

drainage. Water left behind became Lake Calumet and associated wetlands. 

The stratigraphy of the area consists of an average of 75 feet of gladal material 

covering Silurian dolomite bedrock. The glacial material consists of 15-40 feet of 

gray, silty day belonging to the Wadsworth Till Member of the Wedron Formation, 

underlain by 10-60 feet of silt and gravel of the Lemont Drift. Overlying these till 

deposits are deposits of gladal Lake Chicago, consisting of generally less than 20 feet 

of silt and clay of the Carmi Member of the Equality Formation. Much of this 

surface material around Lake Calumet has been replaced and/or covered by material 

used to fill in sections of the lake for industrial purposes. In addition, gladal Lake 
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Chicago spits and bars comprised of sand of the Dolton Member of the Equality 

Formation can be found in the area. 
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2. Industrial History 

Colten (1985) describes the industrial history of the Lake Calumet area. 

In 1869 the Army Corps of Engineers began to transform the Lake Calumet area into 

a protected inland harbor. By 1870, industries began filling in the wetlands and 

building along the shores of the lake and the area's rivers: the Calumet, the Little 

Calumet, and the Grand Calumet. The Calumet River directed the combined 

discharge of the lake and the other two rivers into Lake Michigan. To control the 

amount of industrial and municipal waste flowing into Lake Michigan, the flow of 

the Calumet River was diverted to the Mississippi River drainage basin in 1922. 

For over a century, industries in the area have been producing primary 

metals and metal goods, industrial and agricultural chemicals, paints, and wood and 

grain products, and were discharging large amounts of wastes into the 

environment. Over the past decade, numerous studies of the affects of these wastes 

to the soil and water resources of the area have been performed by several agencies, 

including the Illinois Environmental Protection Agency, the Illinois State Water 

Survey, and the Illinois Department of Energy and Natural Resources. Several of 

these include Bhowmik and Fitzpatrick (1988), Ross et al. (1988), Shafer et al. (1988), 

and Fitzpatrick and Bhowmik (1990). 
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B. Field Site Land Use 

The field site for this study is a 1.5 km^ area of wetlands northeast of Lake 

Calumet which is bounded by Norfolk Southern railroad tracks on the north, 116th 

Street on the south, railroad tracks and the Acme Steel Coke Plant on the east, and 

Stony Island Avenue on the west (Figure 1). The site consists of wetlands and 

several ponds which drain into Lake Calumet via culverts. The ponds are separated 

by filled-in land. The site was once owned by Interlake Steel and was used to dump 

iron slag from the furnaces. It was purchased by Waste Management Inc. to become 

a landfill. Unfortunately, ground water seepage in an excavation in the northeast 

corner of the site forced the abandonment of the landfill plans (Craig Johnson pers. 

comm.). Waste Management Inc. now has plans to turn the site over to the State of 

Illinois to be converted into a state conservation area. Most of the field work during 

this research has been concentrated in an area in the northeast corner of the site 

(Figure 1). 

Prior to industrial expansion in the region, the study site, as well as much of 

the Lake Calumet area, was wetlands. Much of the land was filled in for industrial 

use. The material used to fill in the areas was from different sources, including 

dredge spoils from the dredging of the Calumet River and Lake Calumet for 

navigatiori. The field site was one area filled in with dredge spoils. Over the years, 

iron slag from steel mill furnaces and construction debris was also used as fill on the 

site. 
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C Site Lithology 

In 1983, several soil borings were drilled in different areas of the site, and 

some of the borings were converted into shallow and deep monitoring wells. The 

data from the boring logs of four of the deep wells has been added to data from the 

boring logs from the installation of piezometers and monitoring wells during this 

field study in order to construct stratigraphic cross-sections of the site (Figure 2). 

Surface topography data was taken from a map of the site constructed in 1983 by 

Canonie Environmental. Since the time the map was made, the only variations in 

the site have been in the vegetation and in the water levels of the ponds. 

From the cross-sections it can be seen that the top 2-3 meters of the site is 

composed of material identified as fill, which tends to be composed of steel mill slag 

and construction debris, such as concrete. Below the fill are silts and clays belonging 

to the Equality Formation. Underlying the Equality Formation are glacial tills of the 

Wadsworth Till member of the Wedron Formation which consist of poorly sorted 

clay, silt, sand, and gravel with occasional sand or silt layers. Below the glacial till is 

Silurian age dolomite which is dipping to the east at approximately 0.5 degree. This 

dolomite comprises the shallow bedrock aquifer in the Chicago area, and is under a 

confining pressure due to the presence of clay layers in the overlying glacial 

sediments. In the very northeast corner of the site, the depth to the dolomite 

decreases drastically (Figure 2, section SW-NE). The reason for the decrease is not 

clear. It is possible that it is an irregularity in the surface of the dolomite. A bedrock 

surface topography map for the Lake Calumet region (Cravens and Zahn, 1990) 

indicates that the bedrock surface is highly irregular and that the elevation rises in 

the area of the site. 

In this investigation, it was found that the local shallow ground water flow 

domain is limited to the fill material and the upper 1-1.5 meters of the shallow 

aquifer. 



14 

c 
o 

> 

NW SE 

c o 
•a a > 

18Q_ 

178-

176-

1 5 6 -

1 5 2 -

148 

Big Marsh PondC 

Glacial Silts. Sands, and Clays 

Dolomite 

0 

SW 

200 400 
I 

600 800 1000 1200 1400 

NE 

Pond A 

Fill 

Glacial Silts, Sands, and Clays 

160-

154 ' 
Dolomite 

—1 ' 1 ' 1 1̂ [— 
200 400 600 800 

Distance (m) 

1000 
—T— 
1200 

Figure 2. Stratigraphic cross-sections of the field site. 



IV. HELD METHODS 

During the summer and early fall of 1993, instruments were installed in order 

to perform a hydrologic study of the site. 

To monitor the shallow water table response to precipitation, a hierarchical 

network of single and nested piezometers was set-up on the site. Several shallow 

monitoring wells had been placed along the perimeter of the site in 1983. These 

existing wells were used for water levels on the perimeter of the area. The locations 

of the new piezometers were selected with the aid of the topographic map of the site 

constructed in 1983 by Canonie Environmental. Using a drill rig operated by the 

Illinois State Water Survey, 31 piezometers in 10 nests were placed in the area 

between the ponds to study the interactions between the individual ponds (Figure 

3). All new piezometers were made of 3.4 centimeter inside diameter PVC pipe with 

slots drilled along the bottom. In addition, three monitoring wells were placed in 

the area. The wells were made of 5.1 centimeter inside diameter PVC pipe with a 

0.61 meter slotted screen at the bottom. 

For the piezometer nests, 20 centimeter diameter hollow stem augers were 

augered to approximately 3 meters below ground. Three piezometers of differing 

lengths (four in the case of nest #1) were taped together so that the tops of the 

casings were even and then placed inside the augers. The hole was then allowed to 

collapse as the augers were removed and the remaiiiing space was backfilled. 

The monitoring wells were placed in a 20 centimeter diameter borehole 

augered to 3 meters below ground. The depth to which the casing was inserted 

depended on the amount of caving in of the borehole after the augers were pulled 

from the hole. A filter pack of silica sand was added to approximately 0.3-0.6 meter 

above the top of the screen. A 0.6 meter clay seal of bentonite pellets was then 

added. The hole was then backfilled to the ground surface. 

15 
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Figure 3. Site map showing the locations of the field equipment. 
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The positions of the piezometers and wells, along with their elevations, were 

surveyed to a known point taken from the existing site map using a Total Station 

surveying transit (Table 1). 

To measure the seepage rate per time into and out of the ponds, seven 

seepage meters were placed in the shallow water near the banks (Figure 3). The 

seepage meters used are similar to the type described by Lee (1977) and Lee and 

Cherry (1978). 

To measure the water level and the hydraulic head at depth in the ponds, 

three single and two sets of two nested smaller diameter piezometers were installed 

down to a depth of 0.3-1 m in the shallow water. The piezometers were made of 2.54 

centimeter inner diameter PVC. 

A staff gauge was used to monitor the level of the Big Marsh. 

A recording rain gauge was set out to record hourly precipitation totals in 

order to assess the link between precipitation and water table fluctuations. Because 

of inaccuracies due to snowfall, the recording gauge was not used from the end of 

December until early March. During this interval, daily precipitation rates were 

obtained from an Illinois State Water Survey recorder set at Wolf Lake, 

approximately 5 kilometers southeast of the site. 

A soil probe analysis of the lithology of the site down to the water table was 

considered for selected points along surveyed transects. Unfortunately, the surface 

material is mostly iron slag and other debris, restricting the penetration of the soil 

probe and necessitating the use of a drill rig to gain any stratigraphic information. 

Therefore, the idea was abandoned. 

Monitoring of the field instruments took place on average once to twice 

weekly. In addition, one of the monitoring wells (MW-2) and a steel rod set in pond 

A were affixed with a pressure transducer to continuously record the water levels 

and average them every hour. During three predpitation events, another recording 
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rain gauge was set out to measure precipitation approximately every nine minutes, 

and the water level recorders were set to average the levels every ten minutes. 
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TABLE I 

PIEZOMETER ELEVATIONS 

PMZonMtar 

P-1A 
P-1B 
P-1C 
P-1D 

P-2 A 
P-2B 
P-2C 

P-3A 
P-3B 
P-3C 

P-«A 
P-48 
P-4C 

P-5A 
P-5B 
P-5C 

P-€A 
P-6B 
P-6C 

P-7A 
P-7B 
P-7C 

P-8A 
P-8B 
p-ec 

P-9A 
P-9B 
P-9C 

P-10A 
P-10B 
P-10C 

MW-1 
MW-2 
MW-3 

P-IW 
P-2WS 
P-2S0 
P-5W 
P-6W 
P-8W 

Lsngth of 
Pt«zo«n«ter (m) 

3.05 
2.59 
1.55 
1.98 

3.05 
2.44 
1.98 

3.05 
2.44 
1.98 

3.05 
2.44 
1.98 

3.05 
2.44 
1.98 

3.05 
2.44 
1.98 

3.05 
2.44 
1.98 

3.05 
2.45 
1.99 

3.05 
2.44 
1.98 

3.05 
2.44 
1.98 

3.89 
3.89 
3.89 

1.04 
1.38 
1.57 
1.12 
1.6 

2.08 

Elevation of 
Casing Top (m) 

179.003 
178.99 

178.978 
178.981 

178.96 
178.953 
178.948 

179.695 
179.69 

179.693 

179.52 
179.503 
179.503 

179.211 
179.212 
179.216 

179.674 
179.666 
179.669 

179.604 
179.605 
179.603 

179.25 
179.25 
179.24 

179.517 
179.519 
179.514 

179.955 
179.955 
179.953 

181.014 
180.025 
180.449 

178.818 
178.152 
178.157 
178.928 
178.748 
178.155 

EI«vaOon of 
Casing Bottom (m 

175.953 
176.4 

177.428 
177.001 

175.91 
176.513 
176.968 

176.645 
177.25 

177.713 

176.47 
177.063 
177.523 

176.161 
176.772 
177.236 

176.624 
177.226 
177.689 

176.554 
177.165 
177.623 

176.2 
176.8 

177.25 

176.467 
177.079 
177.534 

176.905 
177.515 
177.973 

177.124 
176.135 
176.559 

177.778 
176.782 
176.597 
177.808 
177.148 
176.075 

ScrMnTop Screen Bottom 
177.964 177.35 
176.975 176.37 
177.399 176.79 

Casing Top after Winter Freezing 
178.926 
178.14 
178.15 

178.956 
178.856 
178.155 



V. OBSERVATIONS AND RESULTS 

A. Site Hydrology 

1. Water Level Measurements 

a. Determination of Mean Ground Water Flow Patterns 

The elevation of the water table measured on an arbitrary day 

(December 3) from the piezometers, monitoring wells, and staff gauges were entered 

into a two-dimensional graphing program (DeltaGraph Professional) which 

produced a contour map of the water table (Figure 4). On June 9, 1994, a Global 

Positioning System (GPS) survey was performed on the site. The data from the 

survey was combined with data on the water levels in the four shallow wells 

existing on the site and from the piezometers to produce a contour map of the 

shallow water table of the entire site (Figure 5). The assumptions of steady state 

conditions and a homogeneous and isotropic aquifer were made in producing the 

maps. Although the distribution of hydraulic head is true, the system is in a 

transient state, with vertical hydraulic gradients existing which are not shown on 

the map. This prohibits the inference of absolute flow directions; only 

generalizations can be made. In addition, the aquifer may not be homogeneous or 

isotropic due to the chaotic nature of the surface fill material. Nevertheless, making 

these assumptions facilitates the contouring process and produces a working 

estimate of the surface of the water table. 

From the water table maps, it can been seen that shallow ground water flow 

in the study area is generally to the west, toward the Big Marsh and eventually 

toward Lake Calumet. This implies that the ponds are "flow through" ponds, acting 

as discharge points for ground water along their eastern borders, and as recharge 

points along their western borders. 

20 
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Figure 4. Water table contour map for December 3, 1993. 
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Figure 5. Water table contour map of the entire site for June 9, 1994. 
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Field observations support the general flow to the west as inferred from the 

maps, including: 1) the decreasing elevations of the water table measured in the 

ponds and piezometers in the west direction, 2) the presence of springs in ponds B 

and C (indicating that ground water is discharging into these ponds), and 3) the 

decrease in the clarity and increase in odor of the water in the west direction, 

indicating that the ground water dissolves minerals as it flows through the fill 

material (especially the iron slag), which re-precipitate when the water discharges 

into ponds B and C. These re-precipitated minerals appear as a layer of white scum 

observed on the surface of the ponds, especially after precipitation events. 

The maps also indicate that hydraulic gradients between the ponds vary 

spatially. The spatial variability is a function of the amount of "land" separating the 

ponds. Between pond A and the Big Marsh, the strip of land separating them is 

roughly 20 meters wide, whereas the elevation difference between the two ponds 

averages 60 cm. Therefore, the hydraulic gradient in the area is high, averaging 3 

cm/m. Near piezometer nests P-8 and P-9, the amount of land separating surface 

water bodies is much greater, allowing the hydraulic gradient to remain lower, 

averaging 1 cm/m. However, along the eastern borders of ponds B and C near the 

piezometer nests, the land surface drops quickly to the surface of the ponds, forcing 

the gradient to increase to 3-4 cm/m. The surface dropoff also causes vertical 

hydraulic gradients to appear in the area. 

The hydraulic gradient in the area between ponds A and B is also dependent 

on the elevation difference between the two ponds. The surface topography of the 

land separating the ponds is highest in the middle and slopes down to the ponds on 

either side (Figure 6a). Since the surface of the water table under a hill has been 

shown to be a subdued version of the hill, a ground water mound was suspected to 

exist in the area. Piezometer nest P-3 was installed between the ponds on higher 

ground in order to determine if a mound was present. Figures 6 indicates the 
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presence of a vertical hydraulic gradient (discussed later)(Figure 6b), but not a 

ground water mound in the area of nest P-3. The absence of a mound may be due to 

a high hydraulic conductivity of the surface material. 

The water table maps also indicate a slight mounding of the ground water in 

the area between ponds B and C. The water in the area near nest P-8 flows 

predominantly toward pond C, but also diverges slightly toward nests P-2 and P-9. 

The history of the ponds may explain the presence of the mound. The ponds were 

formed when the Big Marsh was filled-in. A strip of fill now separates the two 

ponds. This artificial hill may cause the water table under it to be higher than the 

adjacent ponds. Piezometer nest P-8 is located in the area between the ponds, and 

thus should record the presence of the mounding. 

Figure 7 shows the water level in the shallowest piezometers of nests P-2, P-8, 

and P-9, which are located along the eastern borders of ponds B and C. The figure 

indicates that the level in P-8 is the highest of the three. This indicates that 

mounding does occur near nest P-8, causing hydraulic gradients to exist from nest P-

8 toward nests P-2 and P-9. 

Another cause of the mounding near nest P-8 may be due to the existence and 

location of springs along the eastern border of ponds B and C, which may influence 

the magnitude of the hydraulic gradient. This idea will be discussed later in the 

section on vertical hydraulic gradients. 

i 
I 
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Figure 6. a. Water table cross-section from pond A to pond B on 11/16/94. 

b. Measured water levels in piezometer nest P-3. 
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Figure 7. Measured water levels in piezometers P-2C, P-8C, and P-9C. 
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b. Cross-Sections of the Water Table 

Using data from straight line surveys and water level 

measurements, six topographic and water table cross-sections have been made, four 

E-W sections, one N-S section, and one SW-NE section (Figure 8). The cross-

sections show that the gradient of the water table is relatively low from the eastern 

border of the site to near ponds B and C, and increases rapidly just before the ponds 

(note sections D-D' and E-E'). The rate of increase is related to the surface 

topography near the ponds. On the eastern borders of the Big Marsh and ponds B 

and C, there is a steep slope of approximately 1-2 meters down to the water surface. 

The increased gradient of the water table near the ponds, along with the high 

volume of water entering the ponds, creates interesting features in the area, most 

notably springs and vertical hydraulic gradients. 
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2. Existence of Macropores and Springs 

The velocity of ground water flow usually is very slow, on the order of 

less than a meter per day. However, irregularities (preferential flow paths) in the 

aquifer matrix can greatly increase the flow velocity. These preferential flow paths 

are generally termed macropores. Most commonly macropores are in the form of 

fractures in the saturated zone, and animal or plant burrows in the unsaturated 

zone. Macropores give an aquifer a secondary hydraulic conductivity which may be 

orders of magnitude higher than the primary (intrinsic) hydraulic conductivity 

(Beven and Germann, 1982). Therefore, a very large percentage of the overall flow 

through an aquifer may flow through the macropores. If the macropore structure 

and density are known, the secondary hydraulic conductivity of the aquifer can be 

calculated. 

Before the late 1800's, the field site consisted of all wetlands. The area has 

since been filled in with different materials. When material is used as fill, it is 

generally dumped off of a truck and may or may not be spread out and compacted. 

There are many hills on the field site made of fill in which the material was left just 

the way it was dumped from a truck. Therefore, the material is very poorly sorted, 

containing many rocks and larger pieces of slag and concrete. The likelihood of 

macropores existing in the near-surface fill material is therefore very great. The 

existence of macropore structures is confirmed by the presence of numerous ground 

water springs along the discharge boundaries of ponds B and C (Figure 9). The 

dissolution of minerals from the fill material as the ground water flows through 

may contribute to the existence and enhance the size of the macropores. 
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The eastern boundary of the Big Marsh and ponds B and C is a ground water 

discharge boundary. Based on Figures 4 and 8 (the water table map and the water 

table cross-section maps), the hydraulic gradient along this boundary is very large, 

up to 60 cm/m. This implies that a large volume of water is discharging into the 

ponds along the eastern boundary (or that the hydraulic conductivity of the material 

is low). If the material which the ground water is flowing through is homogeneous 

and isotropic, one would theoretically expect an equal discharge flux along the entire 

boundary. However, in the field area, the upper 2-3 meters of material consists of 

fill. Also, the average water table on the site occurs approximately at the interface 

between the fill and the naturally occurring silty clay. Therefore, water discharging 

along the eastern boundary of ponds B and C flows through the fill, and thus 

through any macropore systems that are present in the fill. 

During regular measurements of the water levels, a spring was noticed along 

the shore of pond C near piezometer nest P-9. Water was seeping out of the fill 

material just above the water level in the pond. An examination of the spring 

showed that the water seeping out was warmer than the water in the pond. In 

addition, as the spring was blocked with soil, the water would begin to seep from 

adjacent areas. This indicated that the fill material contained extensive macropore 

systems and thus additional springs should be present along the shore. 

Before the winter freezing of the ponds, a second spring was noticed along the 

bank in pond B near the in-water piezometer nest P-2W. A seepage meter was then 

installed over the spring to monitor the seepage rate over time. 

Due to the difference in the temperature of the water seeping from the 

springs compared to that of the water present in the ponds, the wintertime was a 

good time to map the locations of the springs. During several warm periods in 

January and February 1994, the locations of the springs were easily identified due to 

the fact that ponds B and C were essentially frozen except for several lines of thawed 
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water extending perpendicular from the eastern banks. The relative seepage rate of 

the springs was apparent by the size of the thawed area around each one. Eleven 

springs were noticed along the eastern bank (Figure 9), with the original spring near 

piezometer nest P-9 being the largest. The seepage rate of this spring was measured 

at 7 liters per minute. The section of pond B from in-water piezometers P-2W to P-

8W was not be observed due to problems with accessibility. Therefore, the existence 

of springs along this stretch could not be determined, but the likelihood is great due 

to channels in the bottom sediment observed before the pond froze. These channels 

were carved by the water flowing out of the springs. 

Two things are apparent from Figure 9. First, the spadng of the springs is 

very regular, approximately 12-20 meters apart. Second, the springs are concentrated 

near the corners of the ponds, with more located in the southeast corner of pond C. 

In this area, additional water may be added due to the convergence of flow near the 

corner, leading to more springs. This suggests that the springs may have actually 

developed in response to the ground water flow field. In the northeast corner of 

pond B, the additional flow from pond A would concentrate more water near the 

comer of the pond. 
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3. Vertical Hydraulic Gradients 

Nested piezometers are useful in determining if there are vertical 

hydraulic gradients in a flow system. Since ground water flows in response to 

hydraulic gradients, vertical gradients imply that the flow direction has a vertical 

component. Areas where vertical gradients commonly occur include ground water 

recharge areas (and ground water mounding) (downward gradients) and discharge 

areas (upward gradients). 

Of the ten sets of nested piezometers on land, vertical gradients have been 

observed in only four of them (P-3, P-4, P-8, P-9)(Figure 10), indicating that flow in 

the area is predominantly horizontal. Piezometer nests P-4, P-8, and P-9 are located 

along the eastern borders of the Big Marsh and ponds B and C; nest P-3 is located 

between ponds A and B. The vertical gradients are all in the downward direction, 

since the water elevation in the shallowest piezometer (C) is higher than the level 

in the other piezometers. 

Two mechanisms seem to be responsible for the presence and the relative 

magnitude of the vertical gradients: 1) steep topographic dropoffs along the eastern 

edge of ponds B and C, and 2) the occurrence of ground water mounding due to the 

filling-in of areas between ponds. The magnitude of the gradients depends on the 

contribution of each of the mechanisms. Recharge from precipitation also affects 

the magnitude of the gradients. This dependence on recharge from precipitation 

makes the observed gradients ephemeral features. 
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The vertical gradients observed in nests P-4 and P-9 are associated with the 

steep dropoff down to the water table on the eastern borders of the Big Marsh and 

pond C. Ground water flow is governed by the LaPlace equation, in which the 

solution is dependent on the boundary conditions. Therefore, the water in the 

upper part of the flow regime needs to drop in elevation very quickly in order to 

discharge into the ponds (or else overland flow would occur, which has not been 

observed). Therefore, a vertical component of the flow is needed in the upper 

section. 

The vertical gradient observed in nest P-3 is due to the steep hydraulic 

gradient between ponds A and B (Figure 8 section C-C'), and the magnitude of the 

vertical gradient is dependent on the magnitude of the hydraulic gradient between 

the ponds, which is a function of precipitation. 

The vertical gradient observed in nest P-8 is associated with both the steep 

topographic dropoff along the eastern boundary of pond C and the slight ground 

water mounding which occurs between ponds B and C. Because of these two factors, 

the magnitude of the vertical gradient is the greatest of the four. 

A steep dropoff also occurs down to pond B in the area near piezometer nest 

P-2. Therefore, a downward vertical hydraulic gradient should exist between the 

water levels in the piezometers. However, the levels do not indicate a significant 

vertical gradient (Figure 11a). The lack of the existence of the gradient is due to the 

bottoms of all three piezometers being well below the water level in pond B (Figure 

l ib) . The vertical gradient does not extend to a great depth below the water table. 

This is evidence of the presence of a shallow ground water flow system. 
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The existence of the macropores and springs along the eastern borders of 

ponds B and C may also contribute to the difference in the magnitude of the vertical 

gradients observed in nests P-8 and P-9 (probably for nest P-4 also, but data on the 
9 

existence of springs near this nest is lacking due to limited accessibility caused by 

vegetation). The magnitude of the vertical gradient is a function of the difference 

between the height of the water table near the piezometer nest and the height of the 

pond (i.e. the hydraulic gradient). In addition, at steady state, the hydraulic gradient 

is related to the permeability of the matrix which the water is flowing through. 

Since the permeability of the macropores and the springs is much higher than that 

of the surrounding matrix, a smaller hydraulic gradient is needed to discharge water 

in areas where macropores are more common. Most of the springs are located in the 

corners of ponds B and C (i.e. the areas near nests P-2 and P-9) (Figure 9). Therefore, 

the hydraulic gradient and the magnitude of vertical gradients in these areas would 

be less than in the area near nest P-8, where less springs are located. The decrease in 

the number of springs near nest P-8 may also contribute to (or may be the sole cause 

of) the slight ground water mounding located there. 

An analogous situation occurs in pipe flow theory. As the cross-sectional area 

of a pipe decreases (deposits in the pipe, for example), a larger pressure (hydraulic 

gradient) is needed to keep the discharge constant. 

The ephemeral nature of the vertical hydraulic gradients is evident from 

Figure 10. From mid-April to early June, the Chicago area experienced drought 

conditions. The level of the water table dropped drastically and the vertical 

gradients measured in the piezometers practically disappeared. 
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4. Hydraulic Conductivity of the Aquifer 

One of the most important aquifer properties which must be known in 

any ground water flow analysis is the hydraulic conductivity of the aquifer (K). This 

parameter appears in the calculation of the discharge per unit width in an 

unconfined aquifer, namely the Dupuit-Forcheimer equation, 

q = K(H22-Hi2)/2L 

where q' is the discharge per unit width, H is the hydraulic head at a measurement 

point, and L is the distance between the measuring points. Two assumptions were 

made in deriving this equation from the more general equations for ground water 

flow: 1) flowlines are assumed to be horizontal and equipotential lines vertical 

(horizontal flow), and 2) the hydraulic gradient is assumed to be equal to the slope of 

the free surface and to be invariant with depth. 

Several methods have been devised to measure K in the field. One of these is 

a "slug test". In this test, a known volume of water (a slug) is either bailed out of (or 

added to) a well in order to produce a drawdown (or rising) of the water table. The 

height of the water table is then monitored as the level returns to the initial level. 

One of the most common methods used to analyze the drawdown data obtained 

from a slug test is the Hvorslev (1951) method. 

On the site, monitoring well MW-2 had a water level recording device 

connected to it. This well was chosen to receive the device because of it's close 

proximity to the other piezometers. Hence, a slug test was performed on this well 

on October 25, 1993. A volume of water equivalent to a 0.61 meter rise in the water 

table was added to the well. During the test, the recording device was set to record 

the level of the water table every second. Two separate tests were performed in a 30 

minute period. 

The slug test data was analyzed using the Hvorslev (1951) method. Using this 

method, K= 0.00058 cm/s for test #1 and 0.00059 cm/s for test #2. From standard 
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reference tables, K= .001 cm/s is in the range of clean to dirty sand, which in general 

is the type of material which MW-2 is seated in (sandy, silty, clayey deposits). 

Recent studies of the Lake Calumet region have reported values for the 

hydraulic conductivity of the unconsolidated sand and gravel aquifer which are in 

the same range as those of the slug test. Cravens and Zahn (1990) report 

conductivity values from the literature in the ranges from 10'5 to 10"3 cm/s for a 

landfill south of Lake Calumet and 0.00882 cm/s to 0.0353 cm/s for the Calumet 

aquifer of northeastern Indiana. 

The calculated hydraulic conductivity was used in the Dupuit-Forcheimer 

equation to calculate the net ground water input into pond B as part of a water 

budget analysis of the pond (Water Budget Analysis section). From the analysis, it 

was found that the hydraulic conductivity of the fill material which the water flows 

through may be two orders of magnitude higher than that calculated from the slug 

tests, due apparentiy to the presence of preferential flow paths in the fill material. 
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5. Seepage Rates 

Seepage meters were installed in the ponds to directly measure the 

volume of water moving into and out of the ponds. The design of the meters is 

similar to that described by Lee (1977) and Lee and Cherry (1978). The meters were 

made by the Illinois State Water Survey by cutting a 55-gallon steel drum in half and 

drilling two holes, one on top and one on the side. After installing the meters 

approximately 2/3 into the sediment and achieving a good seal, air was forced out 

and the top hole was sealed. Measurements were taken by connecting a plastic bag 

with a known volume of water to the side hole. After an amount of time, the 

volume in the bag was measured. If the volume increased, the seepage rate was 

positive; if the volume decreased, the rate was negative Seven meters were used 

(three in pond A, three in pond B, one in pond C; Figure 3) to study the spatial and 

temporal variability in the rates. 

A high degree of spatial and temporal variability in the seepage rates occurs 

within and between the ponds (Figure 12). This has also been the case in other 

studies which have used seepage meters. The values range over three orders of 

magnitude. Also, the seepage direction is directly related to the ground water flow 

direction. 

The variability in the seepage rates for the meters installed in pond A (SM-1, 

SM-5, and SM-6) is attributed to their location relative to the mean ground water 

flow direction. Seepage meter SM-6 is located along a shoreline which is parallel to 

the mean ground water flow direction. Therefore, not much water would be 

expected to be transferred between the pond and the ground water, thus contributing 

to essentially a zero seepage rate (Figure 12a). On the other hand, meters SM-5 and 

SM-1 are located along a shoreline which is perpendicular to the mean ground 

water flow direction, leading to more water being transferred between the ground 

water and the pond, and thus to a higher seepage rate. 
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The magnitude of the seepage rate and also the seepage direction measured in 

SM-1 varies over time (Figure 12a). Between precipitation events, the water table is 

lower and water flows out of the pond near SM-1, leading to a negative seepage rate. 

However, after an event, the water table is higher and a small flow reversal occurs 

and water flows into the pond near SM-1, leading to a positive seepage rate. 

Cherkauer and Zager (1989) observed a flow reversal caused by the fluctuating 

height of a ground water mound. Their study indicated that a divide existed which 

separated ground water flowing in the direction of the local regional gradient from 

that flowing in the opposite direction due to the gradient induced by the ground 

water mound, and that the location of the divide moved toward or away from the 

shoreline depending on the height (strength) of the mound. 

Figure 13 indicates that the level of pond A is always higher than the height 

of the water table. This suggests that a ground water mound is not present in the 

area. However, this cross-section is not parallel to the mean ground water flow 

direction and an existing mound may not have been observed by the piezometer 

network. Alternatively, the water that flows into the pond after a precipitation 

event may be due to an area of high hydraulic conductivity near SM-1 which could 

cause a small, short-lived reverse flow cell. 

The movement of water into pond A near SM-1 during periods when the 

water table is higher has a direct affect on the magnitude of the seepage rate 

measured in SM-5. Water flowing into the pond near SM-1 causes the water in the 

pond to flow toward SM-5 (Figure 14a), produdng a higher flow rate out of the pond 

near SM-5 (higher negative seepage rate). When the water table lowers and the flow 

reversal ceases, water again flows out of the pond near SM-1, and the water in the 

pond is not forced toward SM-5 (Figure 14b), leading to a reduced flow rate out of the 

pond near SM-5 (reduced negative seepage rate). Thus, the seepage rates for SM-1 

and SM-5 display an opposite nature (Figure 12a). 
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The spatial variability in the measured seepage rates from the meters 

installed in ponds B and C (SM-2a,b,c and SM-8) is associated with the location of the 

individual meters with respect to the locations of the macropore systems and 

springs. A large volume of water flows into the ponds along their eastern borders. 

This water flows through the macropore systems in the fill material, leading to the 

eleven springs identified along the banks (Figure 9). Meter SM-8 is located near one 

of the springs, and consequently shows a high seepage rate (Figure 12c). Meter SM-

2b was installed over a spring to directly measure the flow rate of the spring (Figure 

9). Meters SM-2a and SM-2c are located between two springs and show essentially a 

zero seepage rate (Figures 12b&c). (Meter SM-2c was installed near SM-2a in order to 

corroborate the zero seepage rate.) This drastic change in the seepage rate over a 

distance of a few meters is evidence that a large percentage of water influx into 

ponds B and C flows through the macropore systems and springs. 

The temporal variability in the measured seepage rates for SM-2c and SM-8 is 

a function of the difference between the height of the water table near the meters 

and the water levels in the ponds (the hydraulic gradient). When the difference 

between the levels is high (after a precipitation event), the seepage rates into the 

ponds are higher, and when the difference is lower, the rates into the ponds decrease 

(Figures 12b&c). 
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B. Water Table Response to Precipitation Events 

Measurements of the water level in the piezometers were taken 

approximately once to twice weekly for the 9-month period from September 1993-

June 1994. Measurements of daily and weekly precipitation amounts were also 

taken for the same period using both a manual and a recording rain gauge. During 

the winter months, the precipitation amounts were obtained from an Illinois State 

Water Survey recording station located at Wolf Lake, approximately 5 kilometers 

southeast of the site. During the winter months, all the ponds froze over, causing 

the water level measurements to rise drastically and have an erratic nature. 

In addition, two water level recording systems were installed to constantly 

monitor water levels: one was installed on one of the monitoring wells (MW-2); the 

other recorded the level of pond A. 
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1. Characteristics of Water Table Fluctuations 

Plotting the measured water levels versus time for several of the 

piezometers reveals information on the response of the shallow water table. 

1) The magnitude of water table fluctuations is greater than that of 

fluctuations of the surface water bodies (Figure 15a). This is due to the fact that the 

storage capacity of a surface water body causes low magnitude rises which occur 

slowly, whereas the porosity of the matrix will influence the magnitude of ground 

water fluctuations. This effect can lead to ground water flow reversals, especially 

near surface water bodies (Cherkauer and Zager, 1989). 

2) The magnitude of water level fluctuation is a function of the distance from 

the piezometer to the surface water bodies (Figure 15b). The water level in the 

piezometer closer to the ponds (P-5C) has lower magnitude fluctuations than the 

piezometer further from the ponds (MW-3). The piezometers closer to the ponds 

are more affected by the ponds, which act to keep the water levels constant. The low 

magnitude rises of the water table near the ponds is evidence that considerable 

discharge to the ponds occurs during precipitation events. 

3) Water level fluctuations of the ponds depend on whether an individual 

pond is primarily a recharge or discharge pond (Figure 15c). Pond A recharges the 

ground water along it's western border, whereas pond B discharges ground water 

along it's eastern border. On April 11, there was a major precipitation event. After 

this event, not much rain fell until mid-June. Consequently, the water level of 

pond A rose quickly on April 11, then fell steadily due to the drought conditions. 

However, the water level of pond B continued to rise for approximately one month. 

The extended rising of pond B is due to the discharge of water into the pond long 

after the precipitation event ended. 

4) Water level fluctuations of the individual discharge ponds depends on the 

size of the pond (Figure 15d). Before the winter freezing, the level of the Big Marsh 
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was slightly lower than that of pond B. However, after the spring thaw, the level of 

the Big Marsh was now slightly higher than that of pond B, and continued to be 

higher into June. The reversal in the levels is due to the Big Marsh being larger and 

thus having a larger drainage basin area. Therefore, more water discharged into the 

Big Marsh, causing the level to be higher. The prolonged discharge from the rain 

event of April 11 also helped to keep the level of the Big Marsh higher than that of 

pond B. 
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2. Water Level Recorder Data 

The data from the water level recorders was plotted along with the 

precipitation data (Figure 16). The figure confirms the expected result that water 

table fluctuations are related to precipitation. The figiire also shows that there is a 

lag time between the beginning of precipitation and the rising of the water table. 

This lag time is expected and is attributable to the time it takes for water to infiltrate 

through the unsaturated zone down to the saturated zone. To investigate the lag 

time of the ponds and the shallow water table in more detail, three individual 

precipitation events were monitored (Event Recording section). However, the 

recording device on pond A malfunctioned during the first event. Therefore, only 

the lag time of the water table near MW-2 was studied. 

During the months of January and February 1994, the ponds and the ground 

were frozen, inhibiting the infiltration of water. Therefore, water level fluctuations 

do not correlate with predpitation during these months. However, several warm 

weather intervals occurred in which the ponds and ground frost partially thawed, 

causing the water levels to rise after a lag time probably associated with the slower 

thawing of the soil below the surface. Therefore, water level fluctuations during 

January and February correlate better with temperature than with precipitation 

(Figure 17). 
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3. Water Levels Measured at Different Time Intervals 

A drawback to graphs such as those of Figure 15 is that they only show 

the water levels at the times when measurements were taken. Therefore, they may 

underpredict the maximum and minimum levels and when these occur. In other 

words, they give snapshots of the water levels, but relate no information about what 

happened to the levels between the measuring periods. For example, during a 

measuring interval, the water level may have risen (or fallen) a substantial amount, 

but then recovered to end up at the same level. Therefore, it appears that the level 

did not change. This effect could introduce large errors if this type of data set was 

used in a contaminant flux model. 

To investigate this problem, the data from the water level recorders was used 

to produce 1-day, 5-day, 2-week, and 1-month graphs of the water levels (Figure 18a). 

These graphs are meant to approximate the graphs which would result if "snapshot" 

measurements of the levels were taken at these time periods. In general, all four 

graphs appear similar, having the same overall shape. However, as the measuring 

period increases, the peaks and valleys in the graphs become attenuated, decreasing 

the resolution of the graphs. Up to the 2-week graph, the main seasonal highs and 

lows in the levels are still apparent. However, increasing the time period up to 1-

month reduces the resolution so much that the peak in the levels during March is 

not even evident. Therefore, based on the available data, a visual examination of 

the graphs concludes that the general nature of seasonal water table fluctuations for 

the site can be determined from a measuring program in which measurements are 

taken at least bi-monthly. 
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To statistically determine the extent of the similarities of the graphs, the area 

under each curve (above the arbitrarily selected level of 177.8 meters) was 

graphically estimated. The results are listed in Table 2: 

TABLE II 

AREA UNDER CURVES OF RECORDED WATER LEVELS 
AT DIFFERENT TIME PERIODS 

Curvg 

1-Day 

5-Day 

2-Week 

1-Month 

Area under curve 

10,329 units 

10,328 units 

10,500 units 

10,600 units 

% of 1-Day Curve 

100% 

100% 

102% 

103% 

The results indicate that the graphs are essentially equivalent to each other. 

As the measurement period increases up to 1-month, the overestimation of the 

overall water levels is only three percent. Therefore, in a modelling program using 

these graphs, the volumes predicted would be the same, but the timing of the 

volume peaks would be different. The approximate equivalency of the areas under 

the curves shows that the longer measurement period graphs essentially take the 

average of the peaks and valleys of the shorter period graphs. This can be seen by 

overlaying the four graphs on top of each other (Figure 18b). [The overestimation 

produced by the larger measurement intervals is an artifact of the timing of the 
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measurements. Depending on when the measurements are taken, an 

overestimation or an underestimation may occur for the longer intervals.] 

The main conclusion to be drawn from the visual and statistical analysis of 

the graphs is that different measurement periods are needed depending on the data 

resolution required: 

1) For long-term monitoring (over nine months), monthly measurements 

are sufficient. 

2) For seasonal monitoring, monthly measurements may introduce errors 

since the correct timing of the seasonal highs and lows may not be shown. A 

measurement period of at least bi-monthly is needed. 

3) For short-term monitoring (3 months and less), a measurement period of 

at least 5-days is needed. However, a shorter period is required if accurate data on 

the individual highs and lows in the water levels is needed. 



58 

4. Event Recording- Lag Time of Water Level Response 

To assess the rate of water table fluctuation on a precipitation event 

basis, three individual events were monitored. A recording rain gauge with a 1-day 

period was set-up to measure precipitation at 9-minute intervals. The water level 

recorders were then set to record the levels at 10-minute intervals. The data from 

the events was used to determine the lag time from the beginning of the event to a 

change in the level of the water table. The lag time is associated with infiltration, as 

it affects the rate of recharge through the unsaturated zone. The infiltration rate is 

dependent on several factors, including the moisture content of the unsaturated 

zone prior to rainfall and the presence of preferential pathways in the unsaturated 

zone. In theory, a surface water body should have a lower lag time since 

precipitation falls directly on the surface, but the lag time will increase with the size 

of the water body due to the increasing volume needed to raise the level. 

Evaporation from the surface of the water body will also increase the lag time. 

Therefore, the lag time of a surface water body may be highly variable. 

The data from the three events is summarized in Table 2. Figure 19a shows 

the cumulative precipitation curve and the fluctuation of the water level of MW-2 

and of pond A to event #1 (April 11-12). For this event, precipitation fell in three 

waves. During the first wave, 5.5 mm of rain fell in 11 hours. In the second wave, 

15 mm fell in 4 hours. In the last wave, 6 mm fell in 8 hours. During the entire 

storm, 26.5 mm of rain fell in 24 hours, with the maximum intensity of 3.75 mm/hr 

occurring approximately 13 hours after the start of the event. Pond A was first to 

respond to the predpitation. Approximately 10 hours after the start of the rain, the 

level of the pond rose 2 cm. The lag time associated with the water table near MW-2 

was approximately 12 hours. The shorter lag time of Pond A is probably due to the 

direct precipitation and the relatively small area of the pond (leading to less storage). 

Shortly after the level of the pond changed, the water level recorder malfunctioned. 
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TABLE III 

PRECIPITATION EVENT RECORDING DATA 

Event #1 

4 / 1 1 / 9 4 

11:00 

24 

26.5 

3.75 

12 

7 

Event #2 

6 / 1 1 / 9 4 

17:00 

3 

11.5 

7 

16 

>14 

Event #3 

6 /13 /94 

3:00 

1.25 

9.25 

7.5 

6.5 

1.35 

Date 

Time 

Duration (hr) 

Total Amount of Rain (mm) 

Maximum Intensity (mm/hr) 

Lag Time Of MW-2 (hr) 

Time Since Last Major 
Rainfall Event (days) 

Total Water Table Rise (cm) 13 2.2 2.1 
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The water table near MW-2 rose steadily after the initial lag time. The total 

rise of 13 cm and was reached approximately 12 hours after the initial rise, 10 hours 

after the maximum intensity of the storm, and 24 hours after the start of the event. 

The precipitation of event #2 (June 11) also fell in 3 waves. The total 

duration of the storm was approximately 3 hours, with a total of 11.5 mm of rain 

falling (Figure 19b). The lag time associated with the event was approximately 16 

hours. The water table rose very quickly with a total change of 2.2 cm. 

Event #3 (June 13) was similar to event #2. The duration was approximately 

1.25 hours, with a total of 9.25 mm of rain falling (Figure 19c). The water table also 

rose very quickly, with a total change of 2.1 cm. The lag time associated with the 

event was only 6.5 hours. 

The difference in the lag time associated with each event is directly 

influenced by the incipient moisture content of the unsaturated zone prior to the 

events. When the moisture content is low, the infiltration rate is slow, leading to a 

higher lag time. When the moisture content is high, the infiltration rate increases 

and the lag time is lower. Prior to event #1, the moisture content was slightly low 

because there was no predpitation for the previous 7 days. This led to a higher lag 

time. However, prior to event #2 there was a period of over 14 days with no rain, 

then a small storm arrived 2 days before the event. Therefore, the moisture content 

was probably still very low, leading to an even higher lag time. Since event #3 

occurred only 34 hours after event #2, the moisture content was high. This led to a 

higher infiltration rate, and consequently to a lower lag time. 
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5. Water Budget Analysis of Fond B 

A useful way of describing the volume of water moving through a 

surface water body is to perform a water budget analysis. The analysis involves 

determining the different ways in which water may enter or leave the water body 

and calculating volumes for each component. The equation which the water budget 

must satisfy is: 

Inputs = Outputs -1-/- Changes in Storage 

A water budget analysis is most often done on a seasonal basis. 

Using the data collected, a water budget analysis was performed on Pond B. 

This pond was selected because it is a small enclosed pond with no overland flow, 

no surface water sources, and only one surface water exit. The pond is rectangular 

with dimensions of approximately 125 m by 105 m. 

Water fluxes per minute were calculated using data collected on June 9, 1994. 

Since there was no precipitation on June 9 and the level of the pond remained 

essentially constant, the general form of the water budget equation for the pond was: 

Net Ground Water Flux = Stream Flow -i- Evaporation 

Table 3 summarizes the data used in performing the analysis. 
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TABLE IV 

WATER BUDGET ANALYSIS OF POND B 
JUNE 9,1994 

Pond Dimensions 
Surface Area 

Stream Flow 
Cross-sectional Area 
Average Surface Velodty (us) 
Average velocity (u) 
Discharge (0) 

Fvaooration 
Average Temperature 
Average Dew Point 
Average Wind Speed 
Percent of Cloud Cover 

Solar Insolation (From Graph) 
Evaporation Rate (From Graph) 
Volume of Water Evaporated 

125 m by 105 m 
13230 m2 

2.9 m2 
0.03 m/s 
0.02 m/s 

0.06 m3/s, 3600 L/min 

59 F 
38 F 

193 mi/day 
34% 

395 Lang/day 
4 mm/day 

53 m3/day. 37 Umin 

Total Volume of Water Lost from The Pond= 3600 L/min+37 L/min= 3637 L/min 

Net Ground Water Flux 

North Border (105 m) 
South Border (105 m) 
East Border (125 m) 
West Border (125 m) 

Dupuit Forcheimer 
(L/min/m) 

0.005 
-0.124 

0.4 
0.004 

Eqn. Flux Rate 
(L/min) 

0.5 
-13 
50 
0.5 

Total Volume of Water Added to the Pond = (0.5-13-^50+0.5) L/min= 38 L/min 
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a. Stream Flow 

The only surface water exit in the pond is the connection 

between ponds B and C. On June 9, a survey level and rod was used to construct a 

cross-section of the connection. The calculated cross-sectional area of the water (A) 

was 2.9 m2. Four timings of the surface water velocity flowing between the ponds 

were also done. It has been shown that the average velocity of a stream is 

approximately 0.6-0.8 that of the average surface velocity. Only one of the timings 

was not affected by the wind. Therefore, that timing was used as the average surface 

velocity (us), which was 0.03 m/s. Multiplying by 0.6 gave an average streamflow 

(u) of 0.02 m/s . Therefore, the discharge (Q) through the connection (Q=uA) was 

approximately 0.06 m^/s, or 3600 L/min. 
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b. Evaporation 

The volume of water taken out of the pond through 

evaporation was determined using graphs from Hamon et al. (1954) and Roberts and 

Stall (1966). The data needed to use the graphs was the average temperature, the 

average dew point, the average wind speed, and the percent of cloud cover. This 

data was gathered through the Illinois State Water Survey for O'Hare International 

Airport in Chicago. For June 9, 1994 the average temperature was 59 degrees 

Fahrenheit, the average Dew point was 38 degrees Fahrenheit, the average wind 

speed was 193 miles/day, and the average cloud cover was 34 percent. Using the 

graphs, the daily evaporation was approximately 4 mm/day. 

Data collected at the field site during November and December 1993 indicate 

that the evaporation rate may be ten times higher than that predicted by the graphs 

for these months. Data input into the graphs for an average day during mid-

November and mid-December was taken from the National Oceanic and 

Atmospheric Administration (NOAA) Monthly Summary of Local Climatological 

Data for O'Hare International Airport in Chicago. The daily evaporation rate 

predicted from the graphs was 2 mm/day for November and 1.5 mm/day for 

December. However, data collected by the water level recorder on Pond A shows 

that during November the water level fell approximately 19 mm during the day and 

recovered at night; for December the decline was approximately 18 mm (Figure 20). 

The decline in the levels during the day are attributed primarily to evaporation 

from the pond surface (transpiration should be negligible during these months). 
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Figure 20. 12-hour water level recorded for pond A during November and 

December, 1993. 
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Multiplying the evaporation rate of 0.004 m/day by the surface area of the 

pond (13230 m^) gives a volume of water evaporated per day of 53 m^/day, or 

approximately 37 L/min. If the evaporation rate were ten times higher, the volume 

would be 370 L/min, which seems unrealistic. This indicates that something more 

than just evaporation contributes to the observed daily decline in the water level of 

pond A. 

Combining the volume flowing between the ponds with the volume from 

evaporation gives a total volume of water taken out of the pond of 3637 L/min. 

Since the level of the pond remained constant, this must equal the net ground water 

flux into the pond. 
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c Net Ground Water Flux 

The Dupuit-Forcheimer equation was used to calculate the 

volume of water flowing into the pond along each side on June 9. Along the north 

border, the level of the Big Marsh was slighUy higher than that of the pond. The 

equation predicted a flux rate of 0.005 L/min per meter of shoreline. Multiplying by 

the length of the shoreline (105 m) gave a flux of 0.5 L/min. The fluxes predicted by 

the equation for the south, east, and west boundaries were -0.124, 0.4, and 0.004 

L/min per meter of shoreline respectively. Multiplying these by the length of the 

respective shorelines gave flux rates of -13, 50, and 0.5 L/min respectively. 

Combining the flux rates for each boundary gave a net ground water flux into the 

pond of 38 L/min. 

The calculated flux rate out of the pond was 3637 L/min and the calculated 

flux rate into the pond was only 38 L/min, making the rate out of the pond 96 times 

higher than the rate in. The error may lie in the value of the hydraulic conductivity 

of the surface fill material. The calculated hydraulic conductivity of 5.9xl0~^ cm/s 

from the slug tests of MW-2 is most likely too low to be used for the fill material. 

Monitoring well MW-2 is screened in the silty/sandy glacial till underlying the fill 

material. However, the water flowing into the pond flows predominantly through 

the fill material, which contains an extensive macropore system. The hydraulic 

conductivity of the fill material could easily be in the range of 6x10"^ cm/s and may 

possibly be even higher in some areas. Using this value for a hydraulic conductivity 

in the Dupuit-Forcheimer equation would predict a net ground water flux rate equal 

to the calculated flux taken out of the pond. 

To investigate this idea, slug tests were performed on several shallow 

piezometers around the pond on July 5, 1994 (P-2C, P-8C, and P-9C). In addition, 

piezometer P-8A was tested (it is seated in the silty, sandy clay) in order to see if the 

measured conductivity is much less than that of the shallow piezometers. 
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The piezometers were affixed with a water level recorder set to record the 

levels every ten seconds. A one-liter volume of water was added to the piezometer 

and the water level was monitored until the level had recovered to it's initial value. 

The data from the tests was analyzed using the Hvorslev (1951) method. The 

calculated hydraulic conductivities range from IxlO"^ cm/s for P-8A to 7xl0"3 cm/s 

for P-8C. The results of the analysis are not very reliable due to some complications 

in using the method: 

1) To use the Hvorslev method, the screened length of the piezometer must 

be over eight times greater than the radius of the piezometer. The screens of the 

piezometers are just eight holes drilled along the bottom, making the screened 

length approximately 4-5 centimeters, while the radius of the piezometers is 1.7 cm. 

Because of this, the Hvorslev method may not be appropriate to analyze the data. 

2) The graphs of the natural logarithm of the normalized drawdown vs time 

were not straight lines, having high slopes at early times and shallow slopes at later 

times. This suggests that much of the water added during the tests was lost in the 

early stages. This is consistent with flow through macropores, in which water will 

flow through the macropores when the hydraulic gradient is high, and as the 

gradient decreases, the water will flow through the smaller pores. 

An added error was introduced by the rapid dissipation of the initial slug 

before the first measurement was taken. The inside diameter of the piezometers is 

3.4 cm. Therefore, a one liter volume of water should have produced a rise in the 

water table of 1.1 meter. However, in each case, some of the volume added was lost 

within the first ten seconds (when the first measurement was taken). The recorded 

rises in the water table were: 0.91 m (83% of maximum) for P-2C, 1.03 m (94%) for P-

8A, 0.80 ni (73%) for P-8C, and 0.84 m (76%) for P-9C. The height of the rise in the 

water table is inversely proportional to the hydraulic conductivity; the higher the 
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rise, the lower the conductivity. Because the rise in P-8A was the highest, the 

hydraulic conductivity should be the lowest. This is expected since the piezometer 

is set in silty, sandy clay. The rise in P-2C was the next highest. Therefore, the 

conductivity should be higher than that of P-8A. This is also expected since this 

piezometer is set in the upper part of the silty, sandy clay, near the interface with the 

fill material. Approximately 25% of the water added to piezometers P-8C and P-9C 

was dissipated within the first 10 seconds. These piezometers are set in the fill 

material. This suggests that the hydraulic conductivity of the fill material is very 

high. 

The combined affect of the above complications in the data analysis of the 

slug tests is that the calculated hydraulic conductivities are lower than the actual 

values by probably one order of magnitude or more. If the water levels were 

measured at 1-second intervals, the initial loss of the volume added would have 

been observed and the steep sections of the drawdown curves would have been 

more accurately indicated. The calculated conductivities would therefore have been 

closer to the actual values. Raising the calculated values by one order of magnitude 

would put them in the range needed to balance the water budget equation. 
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VL DISCUSSION 

The interactions between the shallow ground water and the ponds are 

influenced by precipitation, both seasonal and event-based. Water levels and 

precipitation were monitored during the nine month period from September 1993 

to June 1994 using piezometers, wells, seepage meters, and recording rain gauges. 

The hydraulic gradient in the area is generally low, which produces a 

relatively flat water table. Shallow ground water flow on the site has been found to 

be to the west toward Lake Calumet. The ground water flows through a layer of fill 

material 2-3 m thick which lies above glacial lacustrine and glacial till deposits. The 

minerals contained in the fill are dissolved by the ground water and re-precipitate as 

the ground water discharges along the eastern borders of ponds B and C. Along 

these borders, the surface of the fill material drops very quickly toward the ponds, 

causing the hydraulic gradient to increase quickly, and thus forcing the ground 

water flow to have a vertical component. 

The erratic nature of the surface fill material has apparently caused extensive 

macropore systems to develop. These preferential pathways cause the fill material 

to have a hydraulic conductivity which may be two orders of magnitude or more 

greater than the underlying deposits, based on the results of a water budget analysis 

of pond B. The large hydraulic gradient along the eastern borders of ponds B and C, 

in conjunction with the existence of the macropore systems, causes springs to appear 

along the shore with a regular spacing from 12-20 m. The discharge from these 

springs varies spatially and fluctuates with precipitation, hence contributing to the 

spatial variability in the seepage rates to the ponds. 

After precipitation events, a small, short-lived reverse flow cell occurs in the 

southwest corner of pond A. The reverse seepage back into the pond forces ground 

water flowing out of the pond to exit at points further north along the border. This 

leads to higher outward seepage rates in the northwest corner of the pond. 
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The lag time in the response of the water table to precipitation is associated 

with the infiltration of water down to the saturated zone. The monitoring of three 

individual precipitation events has revealed that the lag time ranges between 6.5 

hours and 16 hours, and is inversely proportional to the moisture content of the 

unsaturated zone prior to the events. 

The magnitude of water table fluctuations are not only a function of 

precipitation, but also are directiy proportional to the distance from the ponds. This 

suggests that a large volume of water discharges to the ponds during and after rain 

events. 

In the individual ponds, the magnitude of fluctuations in the water level also 

seems to be related to the primary type of pond each one is, either a ground water 

recharge of discharge pond. The discharge ponds have higher magnitude 

fluctuations due to water discharging into the pond long after an individual 

precipitation event has ended. 

The data from the use of water level recorders has provided information to 

answer the question as to how often water levels should be measured in order to 

accurately model the fluctuations, since the monitoring period of water levels could 

have a large affect on a ground water flow or contaminant transport model. The 

data suggest that monthly monitoring is sufficient for long term studies, even 

though the larger time periods tend to attenuate highs and lows in the water levels. 

For shorter term studies, the fluctuations caused by individual rain events will only 

be observed by shorter monitoring periods, such as bi-monthly or less depending on 

the data resolution required. 

r 



VII. RECOMMENDATIONS FOR FUTURE WORK 

The results of this project suggest several areas for future research. These 

areas will be important to gain a more complete understanding of the interactions 

between the wetlands and the shallow ground water, especially since plans have 

been made for the site to become a state conservation area. Some of the areas to be 

considered include: 

1) The stratigraphy of the surface fill layer has a major influence on the 

interactions between the shallow ground water and the ponds. A more detailed 

hydrologic analysis of the material is needed to answer questions relating to flow 

rates and volumes. This information would be required in any numerical 

modelling study of the shallow ground water flow on the site. 

2) The current research has indicated that a complex macropore system exists 

in the surface fill material which accommodates a large volume of the shallow 

ground water flow. Also, the lag time has been shown to be dependent on the 

moisture content of the unsaturated zone. These two factors indicate that a more 

thorough knowledge of the mechanics of the flow through the unsaturated zone is 

needed. 

3) The role of evapo-transpiration on the level of the ponds should be 

researched, since the current project has shown that the level of pond A fluctuates 

daily, and that evaporation may not be the only cause of the fluctuations. 

73 



CITED LITERATURE 

Anderson, M.P. and Munter, J.A.: Seasonal Reversals of groundwater Flow 
Around Lakes and the Relevance to Stagnation Points and Lake Budgets. 
Wat. Res. Res. 17:1139-1150, 1981. 

Bhowmik, N.G. and Fitzpatrick, W.P.: A Monitoring and Evaluation Plan for 
Surface Water Contaminants and Sediments Within the Greater Lake 
Calumet Area and Southwestern Shores of Lake Michigan. Haz. Waste Res. 
and Info. Center, TN88-099. Savoy IL, 1988. 

Beven, K. and Germann, P.: Macropores and Water Flow in Soils. Wat. Res. Res. 
18:1311-1325,1982. 

Bretz, J.H.: Geology of the Chicago Region. Part II- The Pleistocene. IL State Geol. 
Surv. Bull. 65. Springfield IL. 1955. 

Cherkauer, D.S. and Zager, J.P.: Groundwater Interaction With a Kettle-Hole Lake: 
Relation of Observations to Digital Simulations. Tour. Hydr. 109:167-184, 1989. 

Colten, C.E.,: Industrial Wastes in the Calumet Area, 1869-1970. Haz. Waste Res. and 
Ii\fo. Center Report 001, Champaign, IL, 1985. 

Cravens, S.J. and Zahn, A.L.: Ground-Water Quality Investigation and Monitoring 
Program Design for the Lake Calumet Area of Southeast Chicago. Haz. Waste 
Res. and Info. Center, SWS Contract Report 496, Champaign, IL, 1990. 

Fitzpatrick, W.P. and Bhowmik, N.G.: Pollutant Transport to Lake Calumet and 
Adjacent Wetlands and an Overview of Regional Hydrology. Haz. Waste Res. 
and Info. Center, HWRIC RR-050, Champaign, IL, 1990. 

Hamon, R.W., Weiss, L.L., and Wilson, W.T.: Insolation as an Empirical Function 
of Daily Surishine Duration. Monthly Weather Review 82, No. 6:141-146, 
1954. 

Hensel, B.R and Miller, M.V.: Effects of Wetiands Creation on Groundwater Flow. 
Jour, of Hydrology 126:293-314,1991. 

Hvorslev, M.J.: Time Lag and Soil Permeability in Groundwater Observations. U.S. 
Army Corps of Engineers, Bulletin 36, Waterways Experimental Station, 
Vicksburg, MS, 1951. 

Krabbenhoft, D.P., Bowser, C.J., Anderson, M.P., and Valley, J.W.: Estimating 
Groundwater Exchange with Lakes: 1. The Stable Isotope Mass Balance 
Method. Wat. Res. Res. 26:2445-2453, 1990a. 

74 



75 

Krabbenhoft, D.P., Anderson, M.P., and Bowser, C.J.: Estimating Groundwater 
Exchange with Lakes: 2. Calibration of a Three-Dimensional, Solute Transport 
Model to a Stable Isotope Plume. Wat. Res. Res. 26:2455-2462, 1990b. 

Lee, D.R.: A Device for Measuring Seepage Flux in Lakes and Estuaries. Limnology 
and Oceanography 22:140-147,1977. 

Lee, D.R. and Cherry, J.A.: A Field Exercise on Groundwater Flow Using Seepage 
Meters and Mini-piezometers. Tour, of Geol. Educ. 27:6-10, 1978. 

Local Climatological Data- Monthly Summary for O'Hare International Airport. 
Nat. Oceanic and Atmos. Administration. 

Roberts, W.J., and Stall, J.B.: Computing Lake Evaporation in Illinois. Wat. Res. Res. 
2:205-208, 1966. 

Ross, P.E., Henebry, M.S., Risatti, J.B., Murphy, T.J., and Demissie, M.: A Preliminary 
Environmental Assessment of the Contamination Associated with Lake 
Calumet, Cook County, Illinois. Haz. Waste Res. and Info. Center, RR-019, 
Champaign, IL, 1988. 

Sacks, L.A., Herman, J.S., Konikow, L.F., and Vela, A.L.: Seasonal Dynamics of 
Groundwater-Lake Interactions at Donana National Park, Spain. Jour. Hydr. 
136:123-154,1992. 

Shafer, J.M., Wehrmann, H.A., Schulmeister, M.K., and Schock, S.C: A Plan for the 
Comprehensive Evaluation of the Occurrence, Transport, and Fate of 
Ground-Water Contaminants in the Lake Calumet Area of Southeast ' 
Chicago. Haz. Waste Res. and Info. Center, TN88-010, Savoy, IL, 1988. 

Willman, H.B.: Summary of the Geology of the Chicago Area. IL State Geol. Surv. 
Circular 160, Springfield IL, 1971. 

Winter, T.C.: Numerical Simulation Analysis of the Interaction of Lakes and 
Ground Water. USGS Prof. Paper 1001,1976. 

Winter T.C.: Numerical Simulation of Steady State Three-Dimensional Ground-
Water Flow Near Lakes. Wat. Res. Res. 14:245-254, 1978. 

Winter, T.C.: The Interaction of Lakes with Variably Saturated Porous Media. Wat. 
Res. Res. 19:1203-1218,1983. 



VITA 

NAME: 

EDUCATION: 

TEACHING 
EXPERIENCE: 

HONORS: 

Kenneth G. Duwal 

B.A., Geological Sciences, University of Illinois at Chicago, 
Chicago, Illinois, 1989 

M.S., Geological Sciences, University of Illinois at Chicago, 
Chicago, Illinois, 1994 

Department of Geological Sciences, University of Illinois at 
Chicago, Chicago, Illinois, 1991-1994 

Scholastic All-American 

Membership in Phi Beta Kappa, Phi Kappa Phi, Phi Eta 
Sigma, and Golden Key National Honor Societies 

76 



APPENDIX F 

RESPONSE TO COMMENTS 



CHICAGO/INTERLAKE SITE 
RESPONSE TO lEPA COMMENTS ON THE 
FEBRUARY 1996 SUMMARY REPORT AND 
SUPPLEMENTAL WORK PLAN (SR/SWP) 

September 20,1996 

1. Section 1.3.1, Topography and Surface Water Drainage, pages 1-3 and 1-4, indicates the point 
of entry and exit of Indian Treaty Creek are blocked to near full depth with railroad ties and 
sediment that block flows into and out of the Site. Please provide a detailed discussion to 
include whether Waste Management intends to remove any of the referenced blockages and 
conduct an investigation into the source of contamination entering the Site via Indian Treaty 
Creek, including sediment sampling along the creek. 

Based upon the meeting between lEPA and WMII on August 22,1996, WMH has decided 
that future investigation and potential remediation activities to be conducted by WMII 
will be focused on the southwest portion of the property, and will exclude surface water, 
sediment, and regional groundwater concerns. WMII intends to pursue a No Further 
Action (NFA) letter from lEPA only with respect to remediation of the southwestern 
portion of the property (refer to area delineated on Figure 2). At this time, WMII does not 
intend to remove the railroad ties or conduct an investigation to examine possible off-site 
sources. 

2. Section 1.3.2, Geology, page 1-4, second paragraph, first sentence does not state how thick the 
unmined sand layer is or provide its location. This statement should be revised to refer to either 
a well log or cross-section (not presently in SR/WP) that provides this information. 

The text has been revised to include a description of the thickness and lateral distribution 
of the unmined sand layer by reference to geologic cross-sections presented in 
"Hydrogeologic Investigation, Interlake Site, Chicago, Illinois," Canonie Environmental, 
1982. 

3. Section 1.3.2, Hydrogeology, page 1-4, second paragraph, fifth sentence, refers to the stratified 
drifts on-site as seldom yielding large amounts of water. This sentence should be revised to 
indicate numerical values the referenced stratified drifts will yield. 

Canonie (1982) reported in-field hydraulic conductivity values calculated from test 
borings drilled at the site in the Tinley and Valaparaiso tills at 9x10'^ and 9x10' cm/sec 
respectively. Duwal (1989, Appendix E) calculated an in-situ hydraulic conductivity of 
5.9x10"* from a falling head test done on groundwater monitoring well MW-2 installed in 
the glacial till at the site. Although well yields were not specifically reported in either 
investigation, the well yields corresponding to hydraulic conductivity values in this range 
are anticipated to be low. The text was revised to include this information. 
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4. Section 1.3.3, Hydrogeology, page 1-4, second paragraph, first sentence, states that shallow 
groundwater in the unexcavated sands and fill flows west-southwest toward Lake Calumet. 
This sentence should address an estimated rate of flow of the shallow groundwater toward Lake 
Calumet. 

The rate of flow of the groundwater was not reported for the unexcavated sands and fill 
in the Canonie (1982) or the Duwal (1989) reports, however, Duwal states that "the 
velocity of the groundwater flow is usually very slow, on the order of less than a meter per 
day." Duwal also describes the possibility that the heterogeneous nature of the fill may 
provide conditions for preferential flow paths in the fill where the flow velocity is higher. 
The text has been modified to include this information. 

5. Section 1.3.3, Hydrogeology, page 1-4, second paragraph, third sentence, states that due to the 
flat horizontal gradient and lack of a vertical gradient, groimdwater flow in the central area of 
the Site is almost stagnant. This sentence should be revised to include the boundaries of the 
central area referred to, whether this area includes the Big Marsh, whether the surface water in 
this area of the Site is in commimication with or recharges the groimdwater by runoff following 
rain events, and what is meant by almost stagnant. 

The text has been revised to delete the reference to a central area. The conclusions of 
Duwal's (1989) work on the effect of rain events on surface water to groundwater 
interaction have been added. Duwal's thesis is included in Appendix E. The reference to 
almost stagnant has been deleted and modified to indicate that the groundwater flow 
velocity is slow rather than "almost stagnant." 

6. Section 1.3.3, Hydrogeology, page 1-4, third paragraph, third sentence, indicates a direct 
relationship between surface water and groundwater levels at the Site. Even though this is the 
only place in the SR/WP that refers to a relationship between surface waters and groundwater, 
Waste Management should determine if this relationship exists throughout the Site. 

Please refer to Appendix E which includes Duwal's 1989 thesis report. The text has been 
revised to summarize the conclusions of Duwal's 1989 report which describes the effects 
of precipitation on surface to groundwater interactions at the site. Although it focused 
primarily on one area, Duwal's investigation involved the entire site. 

7. Section 2.1.1, Groundwater Sampling Results, page 2-2, first paragraph, fifth sentence refers 
to benzene detections in the 1989 groundwater sampling, but the analytical results for July 1989 
contained in Appendix A of the SR/WP appear to be for CID Landfill and the results show no 
detects for any constituents. The data referred to in the text is included in Table 3, but not in 
Appendix A. Please address this apparent discrepancy and re-submit. 

Benzene was not detected in any of the groundwater samples collected at the site in 1989. 
The text has been modified to clarify this. The groundwater sampling event conducted in 
1989 was performed by Weston for lEPA with split samples for VOCs collected by WMII. 
Weston analyzed the samples for TCL VOCs, semi-volatiles, inorganics, and pesticides. 
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Weston's analytical results were not included in the original submittal. These results are 
now included in Appendix A along with WMII analytical results for the VOC analyses 
which were included in the original submittal. The reference to the CID landfill at the 
header of the WMII analytical report indicates that CID landfill coordinated the 
sampling, but the samples were collected at the Interlake site. 

8. Section 2.1.1, Groimdwater Sampling Results, page 2-2, second paragraph, second sentence, 
refers to Bis-2-ethyhexylphthalate (BEHP) as being detected in the July 1989 sampling event 
and the data is included in Table 3, but is not included in Appendix A with the other 
groundwater analytical results. The only groundwater analytical results for the stated period is 
for the CID Landfill, not the above-referenced Site. Please address this apparent discrepancy 
and re-submit. 

The BEHP, which was detected in SS-ID (G-105) at 9 ppb, was "J" coded and, therefore, 
represents an estimated value. Please see the response for Comment No. 7. Although the 
CID landfill is listed at the top of the analytical reports, this only indicates that CID 
landfill coordinated the sampling. The results are from sample splits for VOC analysis 
collected with WMII and Weston at the Interlake site. 

9. Section 2.2, Surface Water Sampling Results, page 2-2, third paragraph, first sentence, states 
"No VOCs or SVOCs were detected in surface water samples at these locations at levels above 
the State of Illinois Water Quality Standards for Wildlife (Appendix D)." There are no State 
water quality standards specifically for wildlife. However, since approximately 87 acres of the 
central portion of the Site have been designated as a wetland by the U.S. Army Corps of 
Engineers Special Area Management Plan for the- Lake Calumet Region, the groundwater 
underlying the marshes may qualify as a Class 111 Special Resources Groundwater. The 
definition ofa Class III groundwater may be found in 35 111. Adm. Code, Illinois Groundwater 
Quality Standards, Section 620.230, and refers to discharges to a vital wetland. 

Based upon the meeting between lEPA and WMII on August 22,1996, WMU has decided 
that future investigation and potential remediation activities to be conducted by WMII 
will be focused on the southwestern portion of the property, and will exclude surface 
water, sediment, and regional groundwater concerns. WMII intends to pursue a No 
Further Action (NFA) letter from lEPA only with respect to remediation of the 
southwestern portion of the property (refer to area delineated on Figure 2) which includes 
the "tar like" materials. 

However, the text has been revised to delete the reference to Illinois Water Quality 
Standards for Wildlife and replace it with Class III Special Resources Groundwater. 

10. Even though the marshes have been declared a wetland, contamination in the surface water must 
be reviewed in reference to Title 35: Environmental Protection, Subtitle C: Water Pollution, 
Chapter 1, Subpart B, Sections 302.201 through 302.212 (copy enclosed). Numeric values may 
be obtained from the Agency's Bureau of Water for any parameters not listed under 
Section 302.308. 
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Please see the response to Comment 9. 

11. 35 III. Admin. Code, Section 620.430, states that Class III groundwaters have to meet Class I 
standards, unless the Illinois Pollution Control Board were to grant an adjusted standard. In 
addition, Indian Treaty Creek appears to carry contaminants onto the Site and has an apparent 
communication with the wetland surface area and the surface water is in communication with 
the underlying groundwater. Please provide a detailed discussion of the apparent 
communication patterns that exists between surface water and groundwater beneath the entire 
site. 

Please see the response to Comment Nos. 5 and 6. WMII concurs that there is evidence 
that off-site sources are contributing to the contamination of the Interlake property. 

12. In addition to providing a discussion on the communication patterns of surface waters and 
groundwater at the Site, Waste Management should consider secondary contact and indigenous 
aquatic life standards under Title 35, Subtitle C, Subpart D: Sections 302.401 and following. 
This is not to exclude the potential impact on a non-aquatic wildlife that feed and nest in the 
wetlands and a human population known to fish fi-om the southern portion of the Big Marsh on 
the western edge of the property off Stony Island Avenue. 

Please see the response to Comment No. 1. 

13. Section 2.3, Soil and Sediment Sampling Results, page 2-3, second paragraph, ninth sentence, 
states "It is WMII's and Rust's opinion that if any of these samples had been tested to using 
TCLP testing methods, the results would have shown that the TCLP cyanide concentrations are 
below the lEPA's Soil Remediation Objectives." Unless TCLP testing methods are conducted 
for samples, it cannot be opinioned that resultant concentrations would be below this level. In 
addition, the only analytical results included in the SR/WP in Appendix C are for sediment 
samples analyzed for total and reactive cyanide. In addition, these same results are included in 
Appendix B (Surface Water Sampling Results), whidi brings into question the credibility of the 
SR/WP results. Since the cited analytical data may not directiy relate to present day conditions, 
the Agency recommends that Waste Management re-sample on-site soil and sediment emd 
collect additional sediment samples from Indian Treaty Creek prior to its entering the Site and 
upon its exit for constituents on the Agency's Target Compound List (TCL). A copy of the TCL 
is enclosed for your reference. 

The reference to an opinion on the probable results of TCLP testing was deleted. 
However, a modification to the text describes a 20 times dilution factor of total metals 
analytical results which is inherent in the TCLP procedure (the soil is leached with 2 liters 
of liquid). Assuming complete leaching occurs during the TCLP procedure so that all of 
the contaminant in the solid leaches into the Hquid, the solid concentration will be diluted 
by a factor of 20 in the resulting liquid. Incomplete leaching would result only in a lower 
concentration in the liquid. Therefore, it is logical to assume that TCLP results would be 
lower than the concentration of total metals in the soil and sediment. 
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The same set of analytical results from WMII's 1994 sampling event are included in both 
Appendix B and C because the analysis report includes both sediment and surface water 
analytical results. The sample identifiers for both sediment and surface water samples 
begin with "SW." The headers of the laboratory reports indicate the media type. 

In consideration of the response to Comment No. 1, sediment and surface water will not 
be resampled. At this time, WMII will address the soil and groundwater in the 
southwestern portion of the site (please refer to the area delineated on Figure 2 which 
includes the "tar like" materials). As described in the SR/WP Section 3.2.4, one composite 
sample collected from up to six test pits will be analyzed for waste disposal 
characterization. 

14. Section 2.3., Soil and Sediment Sampling Results, page 2-3, third paragraph, states that "Ten 
SVOCs detected in soil and sediment samples collected during the USEPA SSI. With the 
exception of benzo (a) anthracene, chrysene, and benzo (k) fluoranthene, these SVOC 
concentrations are within orders of magnitude of the lEPA's Soil Remediation Objectives. 
Additionally, as these measurements of SVOC concentrations are over 6 years old, it would be 
reasonable to expect that the SVOC exceedences no longer exist." While the detected SVOCs 
may have biodegraded over 6 years, to state that they no longer exist is not reasonable. Further, 
the only analytical results included in the SR/WP in Appendix C are for sediment samples 
analyzed for total and reactive cyanide. In addition, these same results are included in 
Appendix B (Surface Water Sampling Results), which brings into question the credibility of the 
SR/WP results. Since the cited analytical data may not directly relate to present day conditions, 
the Agency recommends that Waste Management re-sample on-site sediments and soils and 
collect additional sediment samples from Indian Treaty Creek prior to its entering the Site and 
upon its exit for constituents of the Agency's TCL. 

Please refer to the response to Comment No. 13. The text has been edited to indicate that 
biodegradation may have lowered these SVOC concentrations over the last 6 years to 
levels which may no longer exceed regulatory threshold values. 

15. Section 2.3, Soil and Sediment Sampling Results, page 2-4, second paragraph, second sentence, 
refers to lEPA Soil Remediation Objectives as being contained in Appendix D. The Agency 
is proposing the enclosed 742 Rules and this document may be referred to in future submittals 
regarding on-site remediation or remedial activities. 

We acknowledge that the proposed 742 rules ("Tiered Approach to Cleanup Objectives" 
or TACO) are applicable to soils and groundwater at this site. The text has been revised 
to reference the proposed 742 rules and Appendix D now contains a copy of the proposed 
rule. 

16. Section 2.4, Geophysical Testing, page 2-4, second paragraph, second sentence, refers to 
elevated levels of benzene being detected in oily slag samples in a test pit Area A, but does not 
provide or reference where the analytical results are reported in the SR/WP. Please correct this 
apparent discrepancy and re-submit. 
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The reference to an oily slag sample with elevated levels of benzene is from Integrated 
Sites, 1991 Work Plan. A TCLP analysis of white material collected from one test pit in 
Area "A" in 1991 resulted in a benzene concentration of 2.8 mg/l which is above the soil 
cleanup standard of 0.5 mg/l. This information was added to the text. 

17. Section 2.4, Geophysical Testing, page 2-4, third paragraph, refers to tar being detected in test 
pits in Area B, but does not indicate the concentrations of the constituents of the tar and Figure 2 
does not include a direct reference to the location of the tar pit. Please revise this paragraph to 
reference Section 3.2.2, your recommendation of future activities regarding this portion of the 
Site. 

The test pits were primarily excavated for the purpose of producing a visual log of the 
subsurface materials in the areas of geophysical anomalies. Samples of all types of the 
subsurface material were not submitted for laboratory analysis. The descriptions of tar 
are qualitative and are based upon visual observations performed as the excavations 
proceeded. 

The distribution of tar in the test pits is described in the text of the 1991 Integrated Sites 
Work plan by reference to Figure 2. 

A reference to Section 3.2.4, Investigation of "Tar Like" Materials, was added to describe 
the proposed future investigative activities in this area. 

18. Section 3.1.1, Groundwater, page 3 -1, second paragraph, second and third sentences, stated that 
"As shown in Table 3, exceedences of lEPA groundwater standards are due to contaminated 
groundwater entering the Site. Therefore, it is WMII's opinion that past activities at the Site 
have not impacted the Site's groundwater." The Illinois Pollution Control Board developed and 
promulgated existing groundwater standards, not the lEPA. In addition, it has not been 
demonstrated with certainty that the sole source of contamination of the Site's groundwater is 
linked to groundwater entering the Site and not related to past Site activities. It should be noted 
that since a tar pit was left on-site from past Site activities and tar was noted in five of nine test 
pits in Area B. Further, the horizontal and vertical extent of contamination at the Site has not 
been determined, and there is an apparent hydraulic connection between the surface (soil, 
sediment, and/or marshes). According to Figure 2, insufficient data was collected in the vicinity 
of the tar pit area, since the only sampling point was the 1982 surface water sample No. 6. 
Since the groundwater data is at least 5 years old, the Agency recommends that the Site 
groundwater contaminant levels be re-evaluated and Waste Management consider installing a 
monitoring well in the vicinity of the tar pit. 

To address the potential impact of the tar pit area on the groundwater in the southwest 
comer of the site, an additional water table groundwater monitoring well will be installed 
approximately 200 to 300 feet north of ST-4S and D nest, developed and sampled 
bi-annually for 1 year (for a total of two sample rounds) along with other groundwater 
monitoring wells identified in the response to Comment No. 21. The text of Section 3.2.1 
and Table 6 is edited to include this information. 
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19. Table 3 data for July 1,1989, is not supported by analytical results in Appendix A. Data reports 
in Appendix A shows the Site name as CID Landfill at 138th and Calumet Expressway and 
contain only the depth to groundwater and well elevations. All analytical results are shown as 
no detects. Please correct this apparent discrepancy and re-submit. 

Please refer to the responses for Comments Nos. 7 and 8. 

20. Section 3.1.2, Surface Water, page 3-1, first paragraph, states "Based on the lEPA's Water 
Quality Standards for Wildlife, concentrations of inorganic compounds have been exceeded in 
the Site Surface Waters." Please refer to Comment No. 9 above regarding the non-existence of 
standards for wildlife. 

Please see the response to Comment No. 9. The reference to standards for wildlife has 
been deleted. 

21. Section 3.2.1, Groundwater Monitoring, indicates that Waste Management proposes to collect 
one supplemental round of samples from existing monitoring wells in an effort to characterize 
existing conditions. While the Agency concurs with your proposal to collect additional 
groundwater samples, we do not believe that additional sampling should be limited to just one 
round. To account for seasonal and area fluctuations in groundwater levels, a minimum of four 
rounds should be collected and analyzed for compounds on the Agency's TCL. 

WMII proposes to collect two rounds of groundwater samples approximately 6 months 
apart for analysis of lEPA's target compound list (TCL) of parameters. Any compounds 
not detected in Round 1 will be deleted from the analyte list for Round 2. If an analysis 
ofa groundwater sample collected from a well during Round 1 results in all nondetects, 
the well will not be resampled for Round 2. The wells proposed for sampling are located 
in the southwestern portion of the property and include ST-IS and D, B-19S, B-17S, B-
26S, and ST-4S and D, and one new groundwater monitoring well to be installed 200 to 
300 feet north of the ST-4S and D nest for a total of eight wells. The text was revised to 
modify the list of proposed groundwater monitoring wells to include the wells located up 
and downgradient of the southwestern portion of the site. This should be sufficient to 
characterize the groundwater quality at this location. 

Seasonal groundwater and surface water data were collected for Duwal's 1989 
investigation of the effects of precipitation on surface water to groundwater interactions 
at the site. This data will be evaluated to select the month for sampling which is most 
likely to represent the high water table condition. The second sampling event will be 
6 months from this initial sample. By this method, two rounds of groundwater sampling 
can be used to account for potential changes in groundwater quality related to any 
seasonal fluctuations in the water table. 

22. It has been the Agency's experience that monitoring wells left unused for lengthy periods will 
lose their integrity and produce less than reliable data and since the monitoring wells were 
installed in 1982, 14 years ago, the Agency is concerned that any data collected from the 
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^Jampling proposed in the submitted SR/WP will be in question. The Agency recommends that 
Waste Management verify the usefulness of the existing wells as sampling points prior to 
initiating proposed site activities and replace any damaged wells as needed. 

We agree with the need for a well integrity survey. However, given WMII's focus on the 
southwest portion of the property (see response to Comment No. 1), only wells in this 
vicinity will be included in that survey (ST-IS and D, B-19S, B-17S, B-26S, and ST-4S and 
D, and one new groundwater monitoring well installed 200 to 300 feet north of the ST-4S 
and D nest for a total of eight wells. The results of the well integrity survey will determine 
which wells need to be abandoned and/or replaced. This information has been added to 
Section 3.2.1 of the text. 

23. Figure 3 appears to represent the structure of the surface of bedrock and does not represent the 
slope of the deep, potentially confined aquifer. The figure should be revised using the hydraulic 
heads of all existing reliable monitoring wells to reflect the potentiometric surface of the 
bedrock aquifer. To provide sufficient points of water level measurements and an adequate 
picture of flow from the landfill areas, the southern, eastern, and western boundaries of the Site, 
the Agency recommends that Waste Management install additional deep monitoring wells a 
minimum of 200 feet apart. This effort will also provide additional analytical data to support 
Waste Management's contention that the Site has minimal contamination. 

Figure 3 was incorrect in the SR/SWP. An inferred top of bedrock contour map produced 
by Canonie (1982) was inadvertently submitted as the piezometric surface map of the 
bedrock aquifer. Figure 3 now correctly shows the piezometric surface map of the 
bedrock aquifer. The piezometric map was developed by Canonie (1982) from 
groundwater elevations measured in wells installed in the bedrock below the 
unconsolidated deposits across the site. The map depicts the gradient and flow direction 
within the confined bedrock aquifer. 

The bedrock piezometers currently have a historical water quality database. As described 
in Section 2.1.1, groundwater samples collected in 1989 (lEPA) and 1982 (Canonie) from 
wells installed in the unconsolidated deposits and within the Silurian dolomite bedrock 
beneath the site did not exhibit contamination above regulatory thresholds. Contaminants 
detected were attributed to contamination of the drilling fluid (benzene, Canonie, 1982) 
and upgradient off-site sources (acetone, lEPA, 1989). Cravens and Zahn (1990) sampled 
one bedrock well on-site as part of a water quality study performed by the Illinois State 
Water Survey for the Lake Calumet area. No contaminants were detected in this 
groundwater sample. One of the conclusions of this repori for the Lake Calumet area 
was: 

"Although inorganic and organic contaminants have been detected in a few samples 
from the Silurian dolomite aquifer in both water-supply wells and monitoring wells, 
the contamination is not attributable to natural ground-water transport through 
geologic materials overlying the bedrock aquifer." 
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The reason given for not attributing the contamination detected in the off-site bedrock 
wells in the Lake Calumet area to contamination of the groundwater present in the 
unconsolidated deposits above the dolomite aquifer was the presence of the thick till sheets 
which overlie the bedrock. Scattered instances of contamination detected in off-site 
bedrock wells in the Lake Calumet area were attributed to cases where man-made 
breaches in the till sheets allowed access to the bedrock. Since the Tinley and Valparaiso 
tills are intact at the site, they are a natural barrier to flow into the deeper bedrock unit. 
Field hydraulic conductivity testing performed by Canonie (1982) indicated low 
permeabilities for these two tills (9x10* and 9x10"' cm/sec, respectively). These low 
hydraulic conductivity values provide further indication of the confining properties of the 
tills overlying the Silurian bedrock at the site. 

24. Appendix A does not contain analytical data from all groundwater monitoring wells (e.g., 
B-8M, B-26S, etc.). Please verify whether these monitoring points exist and if so, they may 
provide missing analytical and groundwater elevation data for the shallow aquifer. If these 
points no longer exist, the Agency recommends that Waste Management consider 
re-establishing them and include them in your groundwater monitoring program. 

Please see the response to Comment No. 22. 

25. If the only monitoring points used to draw the potentiometric map in Figure 4 were shallow 
wells ST-IS, ST-2S, ST-3S, and ST-4S, then there are too few points to provide the necessary 
information to adequately represent the direction of flow in the shallow aquifer. The Agency 
recommends that Waste Management install additional shallow groundwater monitoring wells 
and/or repositioned existing wells to be directiy down gradient of the landfill areas. 

Groundwater monitoring wells ST-IS, ST-2S, ST-3S, ST-4S, and B17S, B19S, B-22S, 
B-23S, and B-26S were used to develop the water table map presented in Figure 4. 
Because of the flat water table gradient at the site, the nine wells listed are sufflcient to 
develop the water table map. Please refer to the responses to comments Nos. 1 and 21 for 
the reasons why certain wells were selected for future groundwater monitoring. 

26. The July 12, 1991, analytical results for the Site's shallow groundwater monitoring wells 
contained in Appendix B (labeled Surface Water Sampling Analytical Results) indicate that 
on-site groundwater can exhibit a pH in the range of 7.4 to 12.3, which appears to be leaning 
to the basic side. The revised work plan should include a discussion of the possible impacts a 
basic groundwater may have on a future corrective action for the Site. 

We believe that the unusually high pH range (up to 12.3) is due to inaccurate field 
measurements. The results from the proposed sampling program will provide data to 
further evaluate this potential issue. 

27. All sample analyses should be conducted and data quality confirmed in accordance with the 
Agency's Analytical Quality Assurance Plan (copy enclosed). 

Acknowledged. 

L \woRK\i>nxAKoi\wp\coRRESPN\R£SCOM4 WPD 9 September 1996 




